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PREFACE 


Tats book has been prepared for the purpose of pro- 
viding wireless telegraph operators with a guide to the 
care and maintenance of the apparatus entrusted to 
their keeping. Mainly it will be found to deal with 
wireless installations on board ship, but as many of 
the instruments are common to both ship and shore 
stations, the book should be found of value to all who 
have control of wireless apparatus. 

The volume will be found to be divided into six 
parts, the first devoted to General Information, the 
second to Transmitting Apparatus, the third to 
teceiving Apparatus, the fourth to the Aerial and its 
Fittings, whilst the fifth deals with the Storage 
Batteries which are used for emergency purposes. A 
short final chapter explains the use of the wavemeter. 

This scheme has been followed in preference to 
that which would divide the book into chapters deal- 
ing with 13 kw., 3 kw, 4 kw., and other instal- 
lations, as many parts of the apparatus are common 
to all these sets. Where there are differences in 
individual parts, these are dealt with under their 
respective headings. 

Essentially a practical volume, this book will not 
be found to deal with the theoretical side of the subject, 
which it is assumed the operator either understands or 
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is studying through the medium of other volumes. 
An excellent theoretical companion to this book will. 
be found in the “Handbook of Technical Instruction 
for Wireless Telegraphists,’ by J. C. Hawkhead and 
H. M. Dowsett, which every radio-telegraphist should 
possess. 

Some of the matter appearing in these pages has 
already been printed in the Wireless World, where 
further hints will be published from time to time. 

The Author wishes to express his obligation to 
Mr. William Platt, Chief Inspector of The Marconi 
International Marine Communication Co., Ltd., who 
has rendered valuable assistance with a number of 
suggestions and in providing the section devoted to 
Accumulators. 


PERCY W. HARRIS 


London, September, 1917. 
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CHAPTER I 
GENERAL INFORMATION 


THE WIRELESS CABIN 


Berrore considering in detail the apparatus used in a 
wireless telegraph station, it will be well to give some 
thought to a few matters relating to the room or rooms 
in which the apparatus is arranged. On land stations 
accommodation is generally spacious, but on board 
ship, where every inch of deck space is of value, more 
restricted quarters are the rule, particularly on old 
vessels where the wireless cabin is not a part of the 
original design. Because of this restriction of space it 
is absolutely essential to keep everything in a tidy and 
orderly condition, otherwise inefficient workingwill result. 

The operating cabin is provided with drawers, and 
frequently with cupboards, to contain books, papers 
and spare parts. Those drawers which are adjacent 
to, or immediately beneath the operating table should 
be allotted to telegram forms, pencils, and the stationery 
most frequently required. Stores of forms and docu- 
ments rarely needed should be made to occupy the less 
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accessible compartments. It is also well to give up a 
drawer to the tools and spare parts most likely to be 
of service in cases of emergency, and in the same place 
should be stored cotton waste, oily rags and the rough 
cloths used for cleaning. Other tools and spares should 
be locked in the tool-box and not distributed through 
the various drawers and cupboards. 

Having disposed of the stationery, books, spare 
parts, tools, cleaning materials, etc., in the most con- 
venient places, the operator should see that he has a 
good supply of sharpened pencils and pens to hand. 
Nothing is more irritating than to find, when the point 
of a pencil suddenly breaks, that there are no sharpened 
pencils in reserve. If the rule is made never to allow 
a pencil to go unsharpened for longer than it takes to 
complete the work on hand, there never need be any 
trouble in this connection. Similar care should be given 
to pen nibs and ink, no corroded pens being allowed to 
accumulate. 

Among the spare parts which it is necessary to have 
in an immediately accessible position are the spare 
telephones, spare primary and secondary for magnetic 
detector, spare iron band, spare crystals (if a crystal 
receiver is carried), extra key and coil contacts, and fuses. 
It is also advisable to keep a clean duster solely for the 
purpose of dusting the receiving instruments and the 
operating table. This duster should never be used for 
wiping anything oily or greasy, otherwise it will become 
useless for the purpose for which it is intended. 

On board ship it is necessary to make a periodic 
and thorough examination of the cabin roof, walls and 
floors to see whether the structure continues waterproof 
and weather-tight. We have known cases where 
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operators have neglected to examine the silence chamber 
for several days on end, with the result that a leaky 
roof, by going undiscovered, has been the cause of con- 
siderable damage to the apparatus. Other cases have 
come to our notice where a port hole immediately above 
the receiving table has been left improperly secured and 
on a wave dashing over the cabin the receiving instru- 
ments have been drenched with salt water. 

The point of junction between the walls of the cabin 
and the deck will sometimes be found to be leaky, particu- 
larly after a long spell of dry, hot weather. All leaks 
should immediately be reported to the Chief Officer, in 
order that the necessary steps may be taken to repair 
them. 


TAKING OVER AN INSTALLATION 


Considerable time and trouble will be saved if the 
following method is adopted when examining an in- 
stallation to see that it is in proper working order, 

1}-Kw. Set.—Start the inspection at the mains, and 
carefully examine the main switch to see that the 
fuses are in position, that all connections are tight, and 
that the switch blades make proper contact with the 
jaws. Next, with the main switch “ off,” examine the 
starter and field regulator for tight connections and 
proper contact of the starter handle brush with the 
studs. Then see that the brushes on the commutator 
and slip rings of the converter are making contact, 
and are not bearing too firmly upon the metal, noticing 
at the same time that all the converter connections are 
properly made and tight. The guard lamp board should 
then be examined and then the A.C. Switchboard. 
Here the fuses, switch contacts, voltmeter, and ammeter 
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connections, and all terminals should be looked over, 
after which one can proceed to the manipulating key. 
This should be examined for play of contacts, their 
smoothness and clean condition, and the proper adjust- 
ment of the telephone short-circuiting device. If the 
terminals are tight and everything else satisfactory, the 
magnetic key should then be looked over and, if neces- 


Fig, 1.—Arrangement of Apparatus in 14-Kw. Set. 


sary, adjusted according to the instruction given under 
the heading of “ Magnetic Key.” 

The position of the connections of the low fre- 
quency iron core inductance should be checked up with 
the station chart, after which the transformer con- 
nections should be examined for tightness, cleanliness 
and correct joining up. On coming to the high tension 
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side of the apparatus care must be taken to see that all | 
leads are sufficiently clear of one another to prevent | 
cross sparking. | 
Checking up connections with the station chart and it 
seeing that all terminals are properly screwed up, we 
pass to the sliding inductance which must be accurately | 
set according to the diagram, and the condenser, the | 
straps of which must be in proper position. From the . if 
condenser we proceed to the rotary discharger, where it 
should be ascertained that the aluminium teeth are not | 
irregularly worn and that the proper clearance exists 
between these and the stationary electrodes. If a fixed 
discharger is fitted, the gap should be measured to see . | 
that it is correct. The jigger should then be examined 
and the distance from the top of the instrument to the | 
secondary box measured and checked with the station . 
diagram. On the aerial side, the flexible connections 1 
must be in the proper position on the jigger secondary | 
and aerial tuning inductance according to the Engineer's | 
Chart, as also the connection between the Bradfield in- ) | 
sulator and the aerial tuning inductance. On the earth i 
side of the jigger the connections to the earth arrester | 
must be examined and an inspection made of the earth i] } 
arrester gap, to see that proper clearance exists hetween ~ nM 
the upper and lower plates, and that the mica ring is i 
in situ. From the bottom plate of the arrester gap a 
lead passes to the earth bolt, which, of course, must be 
perfectly tight and free from corrosion. There should | | 
be no corrosion on the Bradfield insulator connections, | 
either ‘inside or out of the cabin, and the aerial con- 
nections must be neatly and properly made. If the | 
aerial down lead is disconnected, it should be passed | 
through the hole in the iron shackle, drawn out in a if 
| 
| 
a 
i «| 
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loop, given a turn round the shackle, and the two ends 
carefully connected to the terminals of the centre rod. 
Whilst on the roof the opportunity should be taken to 
see that the Bradfield gland is properly screwed down, 
so as to avoid any leakage of water into the cabin. 

If it is possible to examine the acrial and all insu- 
lators this should be done, not forgetting to make a 
careful inspection of the spreaders to see that there are 
no cracks in the wood which may cause a breakage when 
the aerial is hauled tight. Methods of treating aerial 
insulators are described in the chapter devoted to aerials. 

After an inspection of the transmitting apparatus 
has been made on the lines suggested above, the main 
switch should be put in, and if conditions permit, the 
set started up. If the set then fails to work, which is 
very improbable, the tracing of faults will be greatly 
simplified, seeing that in practically all cases where 
installations have failed to work, the fault has been 
found to exist at one of the points referred to above. 
All fault tracing should be carried out systematically, 
and if any particular instrument is suspected, the section 
of this book devoted to the particular instrument 
should be carefully perused as a, guide to what faults 
may occur. 

On the receiving side the lead from the earth arrester 
gap to the tuner, all tuner terminals, switch contacts, 
ete., and the detector connections must be given atten- 
tion. A frequent source of trouble on the recelving 
side may be traced to bad adjustment of the short cir- 
cuiting contacts on the manipulating key, as, of course, 
if these contacts are together when the lever is up, the 
whole of the receiver is put out of commission. Where 
valve receivers are used, it must be seen that the voltage 
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of the accumulator battery is properly maintained, and 
in the case of crystal detectors the voltage of the dry 
cells must be similarly watched. It should be re- 
membered that very small currents pass through the 
receiving instruments, and therefore the slightest film 
of dust or dirt on a terminal or connection may either 
cut out signals entirely or seriously reduce them. We 
would take this opportunity of reminding readers of 
the extreme importance of cleanliness in wireless 
instruments. 

As in the case of the transmitting instruments if any 
faults are thought to exist in particular pieces of ap- 
paratus the sections of the book devoted to them should 
be carefully perused and a search made for the faults 
on the lines indicated. 


Inspections of the 4-kw., {-kw., and other installations 


should be carried out on exactly the lines indicated 
for the 14-kw. set, a start being made at the mains, and 
the inspection carried through the various circuits in 
their proper sequence. 

Before going over the emergency apparatus the 
sections on accumulators and the 10” coil should be 
studied, or if a }-kw. emergency set is fitted, this should 
be gone over from start to finish in the manner indicated 
for the 14-kw. set. 


SOLDERING 


When it is found necessary to solder, the soldering 
lamp supplied with the set should be charged with 
methylated spirit by means of the measure supplied. 
Not more than one measureful should be put into the 
lamp, and if the job is only small, a smaller amount 
of spirit should be used. 
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When the lamp has been filled and the cap screwed 
securely in place, a small quantity of spirit should be 
poured into the measure and ignited with a match. 
The measure with the burning spirit should then be 
placed underneath the lamp and left there until the 
lamp begins to roar. Once properly ignited, the lamp 
will continue to burn by itself until all the spirit is 
used up, the flame providing the necessary heat for 
vapourising the spirit. 

Before commencing to solder, the two articles to be 
soldered must be thoroughly cleaned and sandpapered, 
and should then be rubbed with soldering paste. Too 
much paste must not be used, a thin film being quite 
sufficient. 

Where possible the articles must next be heated 
with the soldering lamp and the solder applied. The 
paste should be kept at hand and a little more applied 
if the solder does not take. A small piece of wood 
such as a match should be used to apply the paste, as 
it often causes an unpleasant soreness when it comes in 
contact with the skin. 

Both articles must be heated if good contact is to 
take place. When a soldering bolt is used, it should first 
be thoroughly heated, and the copper bit then dipped 
in the paste and given a coat of solder. The method of 
soldering the connections of the magnetic detector 
primary and secondary, will be found described on 
page 66. 


PREPARING AN INSTALLATION FOR LyInG-up 


It frequently happens that an operator arrives in 
port on a ship which will be out of commission for a 
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period of several months. In such cases he is instructed 
to prepare the installation for lying up. He should 
proceed as-follows :— 

See that all fuses are removed from the main switch 
and switchboards, and carefully locked away. All 
switch contacts must be left open, the pressure removed 
from the brushes on the converter or motor generator, 
and the brushes lifted. All brasswork must be covered 
with a thin coating of non-corrosive vaseline and the 
flexible connections, such as those between the Bradfield 
insulator and the aerial tuning inductance and between 
this latter and the jigger, removed and packed away. 
In the case of a prolonged lay-up the aerial should be 
lowered and rolled up, the whole Bradfield insulator 
taken out and the roof plugged. When using vaseline 
it must not be allowed to touch the ebonite of the 
receiving instruments. The receivers themselves should 
be carefully covered over with cloths or dust sheets. 
See that the telephones have been disconnected and 
locked away, the key and coil contacts unscrewed and 
stored in a small box properly labelled, and the switch- 
board lamps and guard lamps removed and carefully 
packed. 

For instructions as to the treatment of accumulators 
in such circumstances, see the section ‘‘ Accumulators.” 

All drawers and cupboards must be locked, the 
keys being tied together, labelled, placed in a sealed 
envelope, and left in the cabin. The key of the cabin 
should be handed to the Chief Officer. 

Before leaving the cabin the operator should leave 
a note in the inspection book stating just what has been 
done to the installation, for the benefit of the succeeding 
operator. 


CHAPTER I 
TRANSMITTING APPARATUS 


Mains 


THE main leads from the ship’s dynamo to the wireless 
apparatus are in all cases under the control of the ship’s 
officials. If they are suspected of being faulty, the 
matter should be reported at once to the commander or 
officer on watch, who will in turn inform the officer 
responsible for their maintenance. At the time of making 
this report a note of all particulars should be entered in 
the Process Verbal. 

On some ships it is the custom to run the ship’s 
dynamo at a voltage slightly lower than that for which 
itis designed. As this may seriously aflect the efficiency 
of the wireless apparatus, the operator should endeavour 
by a tactful talk with the chief engineer, to arrange for 
the machine to be run up to the proper pressure. 


Main Switcu 


This switch, which is used to isolate the whole wireless 
installation from the ship’s mains, is fitted in the case of 
the 1}-kw. set with two 50 ampere fuses, each consisting 
of one strand of. No. 22 tinned copper (ashestos-covered). 
If these blow and no other standard fuse is in stock 
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they may be replaced with three strands of No. 18 tin 
fuse (as used on the Marine Type Switchboard). 

All contacts of the switch require to be kept scrupu- 
lously clean, and particular attention must be paid to 
the tightening of nuts on the insulating crosspiece. If 
these are loose, the blades of the switch are apt to enter 
the jaws at an angle, thus forcing them apart. 

Whenever the cabin is left the main switch must 
be taken out, and in the case of a lengthy absence, the 
fuses must be removed and stored in a convenient place. 
The necessity for this has been proved in several cases 
where unskilled persons have tampered with the 
apparatus. 

In the 5-kw. set the main switch is incorporated in 
the D.C. switchboard, together with the fuses, which are 
then of cartridge form, and designed to carry a heavier 
current. Ona number of ships the main switch is placed 
in the commander’s room, or otherwise under his control. 


Marine Type SwiTCHBOARD with Extra PANEL 


In this switchboard, special attention must be paid 
to the cleanliness of contacts of all switches, including 
that of the voltmeter, tightness of connections at the 
terminals and the condition of fuses. The accompanying 
illustration shows how the various switches are placed 
to get particular results, and special attention should be 
given to the instructions that before changing the posi- 
tion of switches on the marine switchboard, the circuit 
must be broken by means of the tumbler switch on 
auxiliary switchboard. 

Unless the contacts of the voltmeter key are perfectly 
clean an incorrect reading may be obtained. These 


-nected correctly to the mains. 
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contacts are best cleaned by placing a piece of fine emery 
paper folded in two between the contacts, depressing 
the key and lightly moving the paper backwards and 
forwards. When charging accu- 

mulators, the lamps should first 
be brought into cireuit, to see 
that the accumulators are con- 


From time to time the lamps 
should be switched in to see 


eS 


| 
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Fig. 2.—Marine Switchboard No. 1, Fia. 3.—Extra Panel. 


that the right connections continue, and on completing 
the charge the mains must be switched off, even when 
the dynamo is not running. In all switches where the 
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contact is broken by sliding the switch fingers laterally, 
it is most important to break the circuit quickly, 
otherwise an arc may be struck and the switch fingers 
burnt. The fuses are composed of one strand of No. 
18 bare lead fuse wire. This wire should be cut, not 
pulled from the reel, as pulling stretches the wire.and 
reduces its current-carrying capacity. 


Marine Tyee SwitcHpoarp No. 2 


This switchboard differs from that previously re- 
ferred to in containing all the resistance in the main 


Fia. 5.—Marine Type Switchboard No. 2. 


board without any additional panel. The arrangement 
of switches is also slightly different as will be seen from 
the illustrations. The resistance frame in this as in 
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the previously mentioned switchboard should be kept 
free from dirt and all foreign matter so as to avoid 
possible short-circuiting. The same precautions must 
also be taken to see that the charging polarity is 
correct. 


ALTERNATING CURRENT SWITCHBOARD 


From the converter or motor generator the alternating 
current is taken to a switchboard, which in the case of 
the 14-kw. set is of the “Iolanda” type. This consists 
of an iron frame, carrying a polished slate slab on which 
are mounted a quick-break. switch, two 30-ampere cart- 
ridge fuses, a voltmeter, an ammeter, and a pilot lamp. 
All contacts of the switch must be kept thoroughly clean 
and the nuts properly tightened, as in the case of the main 
switch. The cartridge fuses when “ blown” show no 
difference externally, and must be tested with a cell 
and galvanometer for continuity. A supply of spare 
fuses should always be kept in stock, but in the event 
of the spare stock being expended, two strands of No. 18 
tin fuse may be used. Bare fuses should never be used 
when the cartridge type are obtainable. 

If a fault occurs in either the voltmeter or the am- 
meter, the instrument should not be taken to pieces, 
but left until the next inspection, as its construction is 
too complicated and delicate to allow of repair by the 
operator. Before condemning these instruments as 
faulty, the operator should search for external dis- 
connections at the back of the board, and examine the 
contacts for traces of dirt. 

The pilot lamp must always glow when the machine 
is running, and should be immediately replaced when 
burnt out. 
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The ammeter should be kept short-circuited when not 
in use. 

In the 4-kw. set, a smaller switchboard is fitted, 
consisting of a switch, two 15-ampere fuses, and an 
ammeter. Where no spare cartridge fuses are available, 
one strand of No. 18 tin fuse will serve. 

The 5-kw. A.C. Switchboard is usually mounted 
together with the D.C. Switchboard to one iron frame. 
It resembles the Tolanda Switchboard of the 1}-kw. set, 
but larger fuses are fitted. If no cartridge fuses are in 
stock, No. 18 tin fuse may be used, the number of strands 
being calculated on the basis that each strand will carry 
14 to 15 amperes. 


STARTER 


The starter is designed to impress a small voltage 
upon the armature of the converter or motor, and, by 
gradually cutting out resistance in series, to increase the © 
voltage to its maximum by suitable steps. If the handle 
is pulled over too rapidly, an excess of current will flow 
in the armature and sparking will take place between 
the brush of the starter handle and the studs, resulting 
in uneven and dirty contacts. The brush and studs 
should present smooth and clean surfaces, which may be 
retained by occasional applications of fine sand- or 
emery-paper. A slight film of vaseline on the studs will 
often prevent unnecessary friction. In cases where the 
brush makes imperfect contact with the studs, it should 
be removed by releasing the two screw bolts which hold 
it in place. The copper segments should then be 
separated, and before replacing the whole brush bent to 
its proper shape. 

oO 
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The normal adjustment of the spring in the starter 
handle is such that it causes the handle to fly back when 
the main current is broken, but is not sufficently strong 
to counteract the attraction of the “no-volt” release 
when current is flowing. If, when the machine is 
running satisfactorily, the handle flies back after the 
maximum speed of the machine has been reached, and 
when the handle is touching the “ no-volt ” release, the 
spring may need to be readjusted. This adjustment 
or the replacement of a broken spring can be carried 
out as follows :—First take out the main switch and then 
withdraw the split-pin which secures the nut on the 
spindle of the starter handle. Next remove the steel 
screw in the circular brass plate on the front of the 
handle, and unscrew the spindle nut. The plate, handle 
and spring can then be removed. It will be found on 
examination that one end of the helical spring fits into a 
hole at the back, and the other into a hole in the brass 
plate. After the spring has been fitted into the barrel 
with the inner end properly in place, the outer end is 
fitted into the circular plate, which is fastened to the 
starter handle by means of the steel screw. This screw 
fits into one of several holes, the particular hole to be used 
depending on the amount of tension required. One or 
two trials will determine the correct adjustment, after 
which the spindle screw and split-pin should be re- 
placed. 

Care should be taken to prevent any metallic sub- 
stance from falling into the starter frame and short- 
circuiting the coils. Foreign matter can be removed 
from the frame by disconnecting the leads and removing 
the slate face, which is secured by four screws at the 
corners, 
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The above instructions apply mainly to the 14-kw. 
E.C.C. type starter. The 4-kw. starter is very similarly 
constructed, the main difference being that it is totally 
enclosed. The metal protecting front can be removed 
for cleaning purposes by releasing the four screws which 
secure it at the corners. This should be done fairly 
frequently, as foreign matter and dust are very apt to 
j enter through the slot in which the handle moves. The 
connections of these starters can be seen on the diagrams 
of the complete sets on pp. 50 and 52. 

The 4-kw. starter is also similarly constructed, and 
in some cases is combined with the field regulator (see 
illustration). 


ee 


Fia. 7.—Combined Starter and Regulator. 
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In all starters it is essential to see that the “ no- 
volt” release is in proper working order. If the starter 
handle will not remain over on starting the machine, the 
fault must be found and the matter rectified. In no 
circumstances whatever must the handle be hooked or 
tied in position, Readjustment of the spring tension 
will usually put matters right, but in a few cases where 
100-volt machines have been fitted on lower voltage 
mains, the handle will fly back if too much resistance is 
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in series with the field. In these cases the machine 
should be run at a slower speed. 

Some starters, notably those fitted on 5-kw. installa- 
tions, have in addition to the “no-load” release an 
“ overload ” release in series with the armature. This 
consists of an electromagnet, adjacent to which is a 
piece of soft iron which is attracted to the magnet when 
the current reaches a certain value. When this takes 
place the iron actuates a device which short-circuits the 
“ no-load” release, thus causing the handle to fly to the 
“ off” position. 

It is important that the adjustment of this piece of 
iron be correct, as otherwise the release will either be 
actuated by too small a current, or else it will fail to have 
any protective value at all. The correct positions for 
particular values of the current are usually marked. 

All connections of the starter should be examined 
from time to time, as the vibration of the ship often 
causes them to loosen. 


Firitp REGULATOR 


The remarks on cleanliness and risk of shorting 
given under the heading of the “ Starter ” apply equally 
to the field regulator. The slate face is removable in 
the same manner. With both converters and motor 
generators a certain critical speed will be found (usually 
well below the maximum) at which the best spark is 
obtained, and once this adjustment has been discovered, 
no further alteration need be made. 

In installations such as the 5-kw., where motor 
generators are used, there are two field regulators, one 
for the motor field and the other for the field of the 
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alternator. Variation of the motor field regulator : 
will alter the speed and increase the alternating voltage ; 
variation of the alternator field regulator will vary the 
alternating voltage without any corresponding change 
of speed. It is thus possible to have different period- 
icities with the same voltage, which is of value when 
adjusting the spark. 

Connections of field regulators can be seen on the 
diagrams of complete sets, to be found on pp. 50, 52, 
57 and 58. 


14-Kw. CoNVERTER 


The converter must be inspected daily, and all dust 
and dirt removed. In no circumstances should the 
silence cabinet be left open when the ship is coaling, as 
coal-dust settling on the machine may cause a serious 
short-circuit. To keep the commutator clean and bright 
the brushes should occasionally be lifted and fine glass- 
paper applied with a piece of wood having the same curva- 
ture and width as the commutator itself. In the event 
of the commutator becoming slightly grooved, polishing 
should be continued until all traces of it has been re- 
moved. To: prevent copper and glass dust from pene- 
trating the machine the glass-paper should be smeared 
with vaseline and the commutator afterwards rubbed over 
with clean waste to remove any trace of dust and grease 
that may remain. Finally, the brushes should be freed 
from any copper or glass dust that may be adhering 
to them. 

In certain conditions the copper will be found to 
wear down more rapidly than the mica, pieces of which 
may project, thus giving rise to considerable sparking. 
When the machine is at rest and the commutator has 
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cooled down the metal will contract and the mica show 
itself, when it may be removed with glass-paper. For 
this reason the commutator should only be polished 
when cold. 

The slip-rings should be cleaned and made smooth 
in the same manner as the commutator, and the same 
precautions taken to prevent the penetration of 
dust. 

The tension of both D.C. and A.C. brushes should 
be adjusted so that they bear firmly but lightly on the 
copper. Too heavy pressure tends 
to produce grooving, unnecessary 
wearing of the brushes, and the 
formation of a carbon deposit on 
the commutator and slip-rings. 
Too light pressure causes imperfect 
contact and chattering. 

All new carbon brushes before 
being used should be ground so as 

Front bier of Brasz +o fit the commutator and slip- 
Fig. 8. rings accurately. This may be 
accomplished by placing a strip 

of fine glass-paper (on which a film of vaseline has been 
spread) face upwards on the commutator or slip-rings, 
putting tension on the brush and moving the armature 
in the direction of rotation. The rubbing should not be 
backwards and forwards, as owing to the play of the 
brush in the holder, a slightly different curvature may be 
formed. On completion of grinding the glass-paper 
should not be pulled from underneath the brush, but 
released by removing the brush tension, as otherwise 
the curvature may be altered. Any trace of grit or 
vaseline must then be removed with dry waste. 
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With continued use the brushes wear down, making 
periodic readjustment of the tension spring necessary. 
Ags soon as a brush has worn down to its limit it will have 
to be removed and a new one substituted. 

The brush-holders on the D.C. side must be so ad- 
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justed on the rocker that the first and third, and second. 
and fourth are opposite one another, the first being to 
the left and the second to the right of the centre line of 
the commutator, thus allowing the whole surface to be 
wornevenly, The method of setting the brush-holder is 
shown in the accompanying diagrams (Figs. 9 and 10). 


24 THE MAINTENANCE OF 


If, in spite of the precautions already mentioned, 
sparking at the brushes still exists, it will probably be 
due to displacement of the rocker which carries the 
brush-holders. The four brushes which bear on the 


/ncorrecl 
hiablily of copper cap of brash Storing Comme [a lor 


Fig. 10. | 


commutator are normally at neutral points, but if 
through loosening of the screws the rocker shifts its 
position, sparking will occur to a greater or lesser extent 
depending on the amount of displacement. 
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To eliminate this sparking the rocker must be moved 
to one side or the other until a point is found at which 
no sparking takes place. A very slight movement is 
usually sufficient, and the normal position will gene- 
rally be found marked on the rocker and frame with 


Fig. 12.—1}-Ky. Converter and Asynchronous Dise, 


corresponding file-cuts. The four screws securing the 
plate must be properly tightened on completion of 
adjustment. 

Careful attention must be given to the lubrication of 
the machine, the grease cups for which will be found at 
each end of the frame. These cups must be kept filled 
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with motor grease, which can usually be obtained from 
the engine-room. It is not advisable to use vaseline, as 
this runs through the bearings too quickly when the 
machine becomes warm. ? 

At intervals of a few weeks the grease should be 
entirely removed from the cups and paraffin run into 
the bearings for the purpose of removing all dirt. After - 
this has been done, the cups must be refilled and the 
oil and dirt carefully wiped away from the shaft and 
frame. 

If at any time instructions are received to remove 
the armature for repairs, etc., this can be done without 
difficulty. First, the A.C. brush rocker should be 
removed, then the small nner plate at the D.C. end, and 
finally the circular plate at the A.C. end. The whole 
armature can then be lifted bodily from the frame without 


disturbance to the ball bearings. 

The two guard lamps must be inspected from time 
to time, and immediately replaced if faulty, as they play 
an important part in safeguarding the windings from 
high-voltage oscillatory leaks. 


ConverTER }-Kw. Typr 


The }-kw. converter differs from the 1}-kw. type 
already described, in having the armature placed verti- 
cally in the frame and in having slip-rings and the 
commutator adjacent to one another. It should be 
noted that the brushes of the slip-rings and commutator 
are not interchangeable in all the machines. It is 
necessary to see that the right amount of pressure is 
brought to bear upon the brushes in order that contact 
may be made. Many of the remarks under the heading 
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of the 14-kw. converter apply equally to the }-kw. and 
should be carefully studied. This accompanying draw- 
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Fia. 13.—}-Kw. Converter (E.0.C. Type). 


ing shows a part section of the H.C.C. type of $-kw. 
converter. The “ Mackie” and ‘‘ Crompton ” machines 
differ only in minor details of construction. 
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Fra, 14.—}-Kw. Converter (Mackie Type). 


Motor GENERATORS 


In some installations (e.g. t-kw. and 5-kw.) a motor 
generator is fitted instead of a converter. A motor 
generator consists of a D.C. motor coupled to an alter- 
nator, and requires the same treatment as a converter 
with regard to such matters as cleaning and adjustment 
of brushes. 

Tt should be noted that the machine fitted to the 
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q-kw. set is not a converter, but a motor generator, the 
D.C. and A.C, windings being quite separate, although 
enclosed in the same casing. It will be found that the 
alternator field magnets rotate, being on the same shaft 
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Fia. 15.—}-Kw. Motor Generator, 


as the motor armature. D.C. is supplied to the field 
through the slip-rings. There are very few special 
points requiring attention in this machine, but it should 
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be remarked that the alteration of the position of the 
brushes on the D.C. side is carried out by loosening a 
screw and moving the whole field. Care should also be 
taken to see that the brush connections are kept clear 
of the frame, otherwise sparking and a short circuit 
might take place. 


MANIPULATING Kry 


Constant attention is necessary to ensure good con- 
dition of the key contacts, which should be cleaned at 
frequent intervals. To do this, the small locking screw 
holding the steel pivot of the key should be unscrewed 
and the milled controlling screw of the tension spring 
removed. When this has been done the pivot can 
be pushed out with slight pressure and the key lever 
lifted off. 

It is unnecessary to remove the contacts themselves 
from the base of the key and the key lever, as they are 
easier cleaned in position. The greatest care should be 
taken to keep the surfaces of the contacts smooth and 
flat, and exactly parallel, for which purpose fine emery 
paper fastened to a flat piece of wood, or a smooth file, 
should be used. 

It should be noted that gold-silver, aswell as platinum, 
contacts are now used. 

Much unnecessary expense has been caused on several 
occasions by useless filing and grinding of contacts, 
necessitating their frequent renewal. It should be borne 
in mind that the contacts are costly, and every endeavour 
should be made to avoid sparking and the consequent 
needless wearing. Sparking is caused either by bad 
adjustment of the magnetic key, or by dirty and uneven 
contacts. Sparking from the second cause can be 
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completely avoided if the contacts are cleaned, as ex- 
plained above, every few days. It is only when they 
are neglected, and allowed to burn and “ arc ” that they 
become so pitted that much filing is necessary. If 
ordinary care be taken, there should be no appreciable 
diminution in the size of the contacts in two or three 
voyages. 

From time to time readjustment of the key will be 
necessary to take up wear of the contacts. Both back 
and front adjusting screws should be used for this 
purpose, the locking screws being first teleased. Any 
alteration of these screws will alter the adjustment of 
the short-circuiting contacts at the side or end of the 
lever. Do not forget to reset the latter on completion of 
contact adjustment. ~ 

The short-circuiting contacts must be adjusted so that 
they are brought together immediately before the main 
contacts touch. It sometimes happens in keys with 
side short-circuiting contacts that the upper spring is 
in contact with the ebonite piece before the key lever is 
depressed, and when this is the case, the easy play of the 
key lever is retarded. The springs should therefore be 
bent so as to be clear of the projection until the lever is 
nearly down. 

When the lever is up, the short-cireuiting contacts 
should be adjusted so as to be separated by a very small 
fraction of an inch. When this has been done, the 
ebonite eccentric bushing should be turned on its axis 
until it is in such a position that it will depress the upper 
spring at the right moment. 

Similar adjustments must be made to the newer 
keys having the short-circuiting contacts at the back. 

lf at any time the contacts of the manipulating or 
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magnetic key stick or flare, the side lever (if fitted) 
should be thrown up, or the A.C. switch taken out so as 
to break the circuit immediately. The key lever should 
then be removed and the contacts thoroughly cleaned, 
care being taken that the magnetic key is properly 
adjusted before resuming work. With clean and 
properly adjusted keys, sticking and flaring should never 
take place. 


Maaenetic Kry 


The object of this key is to eliminate the sparking 
which would otherwise take place at the manipulating 
key. The three important adjustments are (1) play 
of contacts, (2) distance of armature from magnet cores, 
and (3) tension of spring. The adjustment should be 


carried out either by the method given in the “ Hand- 
book of Technical Instruction,’’ or as follows :— 
Loosen the contact-pillar locking-nut, and screw the 
contact down so that it is below its proper position. Next 
press the armature down until it touches the magnet 
cores, and, still holding it down, screw up the pillar 
contact until it touches the contact of the armature. 
The armature may then be released and the pillar contact 
screwed up about half a turn and firmly locked with the 
locking screw. When this has been done the screw 
which controls the play of the armature should be so 
adjusted that there is about 4th inch play between 
the two contacts. A moderate tension should then be 
put on the spring and the proper tension found by experi- 
ment with the working current passing through the key. 
The contacts can be exposed for cleaning by releasing 
the tension of the spring and removing the four screws 
D 


sscesHtsis 


Siyweaaieale Ohicomeaenee 


= Sevangasaseeaves= Twa 


34 THE MAINTENANCE OF 


which secure the lever to the upright holding the tension 
screw. When these have been removed the armature 
can be lifted off and the contacts cleaned in position. 
As with the manipulating key, great care must be taken 
to preserve the contact surfaces parallel with one another. 

A magnetic key is not provided with the }-kw. and 
}-kw. set as the current does not reach a sufficiently high 
value. In the 5-kw. set a double magnetic keyis installed, 


Fig. 16.—Magnetic Key (5-Kw. Type). 


one half being a simple direct current relay, actuated by 
a small current through the manipulating key, the other 
half working exactly the same as the single magnetic 
key already mentioned. With this arrangement the 
manipulating key contacts seldom need cleaning, as only 
a small local current passes through them, the main 
current passing through the magnetic keys. 

The amount of play between the contacts of the D.C. 
side of the double magnetic key should be just sufficient 
for easy working and the tension of the spring should be 
adjusted accordingly. The alternating current side of 
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the double key is adjusted in exactly the same way as 
that described for the single magnetic key. 


TRANSFORMER (14-Kw. Set) 


The main precaution to be taken with this instrument 
is to see that all connections are clean and tight. The 
Tolanda type of transformer is fitted wherever a fixed 
discharger forms a part of the transmitter. It really 
consists of two transformers (which may be connected 
in series or in parallel) immersed in oil, which serves the 
double purpose of keeping the windings cool and pre- 
serving the insulation. Soon after fitting a new station 
the level of the oil in the transformer will sink owing to 
its penetration of the windings. Every few weeks the 
plug should be removed and any sinking of oil made up 
by the addition of fresh from stock. 

Should it be necessary to unscrew any nuts from the 
terminal great care should be taken to see that the whole 
terminal is not moved round and the internal connection 
broken. No faults are likely to occur in the primary 
winding, but on rare occasions one of the secondary 
windings may burn out. In this case the faulty one may 
be found by testing, not with a cell and galvanometer 
(the high resistance of the winding would prevent suffi- 
cient current passing to effect the galvanometer), but 
with a telephone receiver in series with a dry cell and 
the suspected winding. One terminal of the dry cell 
should be connected to one end of the secondary (all 
other connections having, of course, been previously 
removed) the other cell terminal to one lead of the tele- 
phones and the remaining telephone lead held in the 
hand. If now this free telephone lead be tapped on 
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the free secondary terminal there will be a decided click 
when the winding is unbroken, but no click at all (or 
at least a very slight 
one) if the winding 
is faulty. 

In the event of 
one of the secondary 
windings breaking 
down, no attempt 
should be made to 
repair it. It should 
be totally discon- 
nected from the 
transmitter, the 
remaining sound 
winding being used, 
with a suitable re- 
duction in the size 
of the spark gap. 

It is highly im- 
portant to see that 
no water or moisture 
of any kind gets 
into the oil in the 
transformer or into 
the tank of oil kept 
in stock. Any mois- 
ture seriously re- 
duces the insulat- 

ing-power of 
the vil and is 
DIAGRAM OF CONNECTIONS. _ likely to cause | 
Fic, 18. a breakdown. | 
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Where disc dischargers are used, a closed-core trans- 
former in a metal tank takes the place of that above 
described (see illustration). Most of the hints above 
apply equally to the tank type. 


TRANSFORMER 4-Kw. TypE 
This differs from the Iolanda transformer in several 
constructional details and in being air instead of oil 
cooled. It has a closed iron core similar to that of the 


Fiq. 19.—Transformer 4-Kw. Type. 


1}-kw. tank transformer. It is not likely to give any 
trouble if the windings are kept free from dust and 
moisture, and if the insulators are kept perfectly clean. 
Its construction can be seen from the accompanying 
illustration, 


THE MAINTENANCE OF 


TRANSFORMER }-Kw. Typr 


This is constructed on the same general lines as the 
4-kw. transformer, the chief difference being in size. 


TRANSFORMER 5-Kw. TypPE 


This is oil cooled and enclosed in a metal tank. Apart 
from being larger, it does not differ in any essentials from 
that described under the 1}-kw. transformer heading. 


Fig. 20.—5-Kw. Transformer. 


InpucTIoN Cor 


To get a good spark from the induction coil the 
hammer-break must be properly adjusted. This should 
be done as follows :— 

Take off all tension from the break spring and with 
the thumb of the left hand press the top of the hammer 
spring inwards towards the core as far as it will go. 
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Next adjust the back contact until it is between a y/gth 
and znd of an. inch from the hammer contact, and 
lock with the locking nut. The tension screw should 
then be turned until there is just an appreciable tension 
on the spring. The final adjustment is made by trying 
the spark and altering the tension little by little until 
the best spark is obtained. 

If at any time it should be found necessary to use 
plain aerial’ it may be found that a better spark is 


Fie. 21.—Section of 10” Coil. 


obtained with the commutator on one side than when it 
is on the other. 

The coil contacts must be kept smooth, and should 
be cleaned from time to time in the same way as the key 
contacts. If the contacts are dirty, there is danger of 
flaring and sticking. 

The two small coils of wire which connect the 
secondary terminals with the discharge pillars should 
be kept tightly coiled, and should not be allowed to 
loosen and lie on the secondary, or the windings may 
spark through the ebonite to the loose wire. These 
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small coils can be rewound on a lead pencil. They 
must never be replaced by straight wire. 
Be careful to keep all terminals screwed up. 


Arr Core CHOKES 


These should be inspected from time to time to see 
that no loose connections have developed. They must 
also be kept free from dust and moisture. It should 
be remembered that the porcelain formers on which 
many of these chokes are wound are easily broken if 
carelessly handled. 


Low Frequency Iron Core INDUCTANCE 


The correct adjustment of this instrument is always 
shown on the tuning diagram to be found on the station, 


and no alteration should be made for the purpose of 
increasing or decreasing the power. The choke is 
designed principally to enable the low frequency circuit 
to be adjusted to resonance, and any alteration of 
adjustment is liable to disturb the resonance and alter 
the efficiency of the station. For this reason it does 
not follow that withdrawing choke will increase the 
power, and best results will always be obtained by 
keeping to the indicated adjustment. 

Any diminution of power is best brought about by 
reducing the coupling of the jigger. 

In the 1}-kw. set the L.F.1.C.I. is in the form of an 
oblong case with five terminals. In the }-kw. set it takes 
the form of a vertical box with a ring of six terminals, 
and a similar arrangement is found with the }-kw. set. 
In the 5-kw. set it consists of a larger vertical box with 
a set of sliding contacts. 
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CoNDENSER 


In the event of a breakdown of the main condenser, 
all busbars and connections should be removed and the 
condenser lifted down to the floor of the cabin. As 
dissembling a condenser is a very “ messy ”’ process, 
any carpet that may be on the floor should first be re- 
moved, and the floor suitably protected from oil. 

The brass strips and all screws and washers should 
first be taken off, then the screws which secure the lid to 
the box. When this has been done the lid may be lifted 
off, revealing the two separate banks of the condenser. 
It is unlikely that both banks will be broken down, and 
it is first necessary to find which of the two contains 
the broken plates. This can easily be ascertained by 
connecting the discharge rods of the induction coil 
across first one bank and then the other, the broken 
bank revealing itself by an arcing spark between the 
plates. 

The faulty bank should then be lifted out, and new 
plates substituted for the broken ones. It will be found 
that the easiest method is to push in the new glass plates 
from the ends, displacing at the same time the broken 
or pierced plates. To fit new zincs it will be necessary 
to remove the crossbars. 

On reassembling care should be taken to replace the 
lid correctly. The }-kw. condenser contains only one 
bank of half-plates, and the galvanised tank con- 
densers fitted to the 5-kw. installations each one bank 
of whole plates. All condensers should be examined 
from time to time and new oil added so as to keep the 
proper level. Where fitted the protective spark gaps 
must be properly adjusted. The short wave condenser 
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is of similar construction. The tubular condensers 
fitted to the }-kw. sets are removed by pressing back 
the spring contacts. 


DiscHarcEerR (Frxep) 


The adjustment and cleanliness of the discharger 
have a large influence upon both the sound of the spark 
and the range of the station, and for this reason should 
have frequent and careful attention. It should be seen 
that the electrodes are perfectly free from roughness 
and rust, that the ebonite pillars are clean and polished, 
and that a sufficient quantity of fresh lime is contained 
in the tray. 

The lime has an important effect upon the efficient 
working of the discharger, as it absorbs the acid vapours 
which are formed by the discharge in air, and which 
would otherwise corrode the electrodes and the ebonite 
insulators. A given quantity of lime can only absorb 
a certain amount of vapour, therefore after a period the 
lime becomes inert, and should be replaced. 

The correct adjustment of distance between the 
electrodes requires care, but is not difficult. The 
separation for the 600 metre wave should be 3 to 4 milli- 
metres, and that for the 300 metre 6 to 8 millimetres. 
In no case should the gap exceed the figure given. 
Several methods of obtaining the correct distance will 
suggest themselves, but the following is as accurate 
as any. 

Take a strip of cardboard which has been cut to a 
width of 4 or 8 millimetres, as the case may be, and after 
opening up the gap, place one edge of the cardboard 
against the middle of one electrode and screw up the 
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other electrode until it just touches. The strip should 
be moved up and down to make sure that there is just 
clearance everywhere. 

It may be found that a particular station works 
best with, say, a 3 millimetre gap, and in this case, once 
the correct adjustment has been found, a card or piece 
of wood should be cut the exact width, so that any 
future adjustment can be rapidly effected. 

The electrodes themselves should always be removed 
for cleaning, which should be done with emery cloth or 
paper. To remove the electrodes, loosen the locking 
nuts and screw one electrode bank as far as it will go, 
when there will be sufficient space to allow the other 
electrode to be removed by unscrewing. When this has 
been done the first electrode can be removed in the 
same manner. 

If the electrodes are cleaned and polished with emery 
at frequent intervals, much arcing will be avoided, and 
the spark will have a good crisp note. If, however, the 
electrodes are neglected, they will become so rough and 
pitted that even after cleaning it will be impossible to 
obtain a satisfactory spark. When the electrodes have 
worn to such an extent that even when polished they 
will not give a good’ note, new electrodes should be 
substituted. ; 

After a heavy run of traffic it is advisable to open 
the discharger box and the doors of the silence cabin, 
to enable the electrodes to cool down. 


Rotary Discuarcer 14-Kw. Type (AsyNCHRONOUS) 


This discharger, which is fitted to the E.C.C. type of 
converter, consists of two copper fixed electrodes and a 
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ring of 24 aluminium teeth secured to an ebonite disc 
and rotating on the end of the converter shaft. This 
type of discharger is asynchronous, and therefore does 
not require phase adjustment. 

As the teeth are liable to wear unevenly, it is ad- 
vantageous to move the position of the fixed electrodes 
from time to time. This causes the teeth on the rotating 
ring which previously were burning the most to burn 
the least. The change is effected by loosening the 
screws which hold the discharger box to the frame, and 
moving the whole box slightly one way or the other. 
The screw holes in the box are made sufficiently large 
to allow of a slight amount of play. 

As the fixed electrodes and the teeth of the ring wear 
down with constant use, the gap between the electrodes 
will gradually increase. The fixed electrode holders are 
so made that by turning a screw they may be made to 
approach or move away from the rotating electrodes, 
and should be so adjusted that there is a minimum 
clearance between them. 

Once the electrodes are properly set a few trials with 
different speeds of the machine will reveal the best setting 
of the field regulator to give a good spark. 

When the rotating aluminium electrodes have worn 
to such an extent that a good spark cannot be obtained 
with any setting, a new ring should be substituted. 

This discharger is illustrated on pp. 25 and 26. 


13-Kw. Discuarcer (8 Stup Type) 


There are a few dischargers of this type in use fitted 
to machines of the “ Victoria” type. They consist of 
two copper fixed electrodes and eight copper moving 
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electrodes. These dischargers differ from those already 
described in being synchronous, and therefore require a 
phase adjustment similar to that described under the 
heading of the $-kw. discharger (¢.v.). 


4-Kw. DiscHaRGER 


This consists of two copper fixed electrodes and eight 
copper moving electrodes screwed into a steel disc on 
the converter shaft. It requires “ phase adjustment,” 


as the discharger is arranged so that one spark occurs 
for every alternation. On the proper adjustment the 
fixed and moving electrodes come together just as the 
_ charge in the condenser reaches its maximum, and unless 
they are so set a ragged, broken and unsatisfactory 
spark will be obtained. To obtain the correct adjust- 


ment, unloosen the three screws which secure the top 
plate of the discharger box and move the plate slightly 
in one direction or the other until the correct adjustment 
is obtained. In this position, when sparking takes place, 
the moving electrodes appear stationary and steady, 
and the note will be pure and unbroken. The three 
screws should then be carefully retightened, and a mark 
made on both the disc and the frame to show the exact 
adjustment in case the plate should ever need to be 
loosened and reset. It will be found that for a given 
adjustment there is a certain speed on the machine to 
give the best spark. This speed should be carefully 
noted. 

It should be noted that with all synchronous 
dischargers a variation of the D.C. voltage will 
necessitate readjustment of phase. 

In order that the top plate may be adjusted without 
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difficulty, it is necessary to keep the rim of the plate 
slightly oiled. When sparking with the discharger box | 
open, do not allow the door of the discharger to swing 
back against the high-tension leads of the condenser 
and jigger, or a short circuit will be caused. 

For illustration see pp. 28 and 29. 


}-Kw. DiscHARGER 


This is also synchronous and requires the same care 
in phase adjustment as the 4-kw. type described in the 
previous section. A locking screw on the side of the 
frame requires loosening before the electrode box can be 
moved. For illustration see p. 30. 


Hicu Frequency Primary INDUCTANCE (SLIDER) 


The position of this should also be checked with the 
tuning diagram. In the 14-kw. set the variable primary 
inductance consists of two brass rods bridged by a sliding 
contact piece, and in the 5-kw. set, of a helix inside 
which a copper brush can be moved on a vertical screw. 
There is no need for a separate variable inductance in 
some $-kw. installations, as the jigger primary is made 
variable to any degree, but in others fitted with jiggers 
variable in steps, a small adjustable coil is fitted. 
Similar arrangements are made with the }-kw. set. 


JIGGER AND AERIAL TuNING INDUCTANCE 


The coupling of the jigger is best left at the adjust- 
ment made by the installing engineer, but if at any time 
it ig necessary to reduce the power, this can be done by 
loosening the coupling. The radiation will then be 
correspondingly weaker. 
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On 13-kw. and most 4-kw. sets the primary is not 
continuously variable, the necessary fine adjustment 
for wavelength being made by altering the sliding in- 
ductance. On some }-kw. sets the primary of the jigger 
is made continuously variable by clips, so that the re- 
quisite alterations can be made on the jigger itself. On 
the ordinary 5-kw. set a jigger similar to that used on 
the 1}-kw. set is installed, but in the “ warship” type 
of 5-kw. sets the primary is made variable by plugs. 

In the $-kw. jigger, care must be taken that the large 
ebonite cheoe separating the primary from the secondary, 
does not get displaced and broken when the secondary 
is moved to vary the coupling. 

Upon taking over a station, the position of all plugs 
or clips in the jigger primary ae secondary, and aerial 
tuning inductance, should be checked with the station 
tuning diagram. 


Tunina Lamp AND CHOKE 


The amount of choke on the tuning lamp board 
should be adjusted so that the lamp just glows brightly 
when transmission is taking place. A careful note should 
be made of the position of the handle, as during cleaning 
it may chance to be moved. In normal circumstances 
the glow of the lamp is an indication that the installation 
isin tune and that current is passing in the aerial. When 
a new aerial has been fitted or an alteration made in the 
closed oscillatory circuit, the lamp will show whether 
such alterations have put the set out of resonance. If 
alterations have been made to the aerial and the lamp 
does not glow, the aerial tuning inductance should be 
altered one turn at a time until a glow is obtained. IE 
alterations have been made to the closed oscillatory 
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circuit, the tuning slider should be moved until a glow 
is obtained. 

If it be suspected that the lamp itself is faulty, it 
may be tested by disconnecting the leads and connecting 
three dry cells to the terminals, when the lamp should 
glow. If a good lamp does not glow, it is probably not 
screwed into the holder properly. 


Harta ARrester Gap 


From time to time the leads on the top plate of the 
arrester gap should be disconnected, the central nut 
unscrewed, and the whole plate lifted off. The mica 
disc should be removed very gently, as otherwise it will 
be broken. When both the top plate and the mica 
disc have been removed, the bottom plate should be 
cleaned with emery, care being taken not to remove 
the lacquer in places where no sparking occurs, 

The top plate may easily be cleaned by rubbing it 
with a circular motion, on a piece of emery paper or 
cloth laid on a flat surface. The ebonite central washer 
should be kept in position whilst this is being done, so 
that on re-assembling the plates may lie evenly. 

Unless the arrester gap is kept clean, faults may 
develop in receiving. As an example, a piece of burnt 
metal may separate itself from the upper plate and 
short-circuit the gap completely, thus making reception 
impossible. A drop of water between the plates has 
been known to give similar trouble. 


CABINET SETs 


In addition to the apparatus previously described, a 
number of complete transmitters and receivers are made 
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up in the form of cabinet sets. In order that the appara- 
tus may fit as compactly as possible into the cabinet, 
certain modifications of design have been introduced, 
but generally speaking these do not affect the mainte- 
nance of the apparatus or introduce any special difficulties 
of upkeep. The point to be borne in mind in all cabinet 
sets is that care must be taken to prevent contact be- 
tween dissimilar leads. 

The points of difference between the cabinet and other 
apparatus are mainly in details of construction (see 
diagrams on pp. 54, 55, 56 and 57). 


Ae 


‘Ss. 
i — To Aan = 
at 7 ¢ 
x.| EMERCENCY SET. -) 


SSS ashe 


INE. 
 SUDER. 


iTS FT. 
& &_FILL IN DIMENSION FROM TOP OF JICCER TO TOP OF SECONDAR’ 
Bae- = & = -® INOUCTANCE= = 


Fie. 22.—1}-Kw. Set with }-Kw. Emergency Apparatus. 


5 i ‘ 
: or A 
lq oe ¥ oh Bork. | ° 
a To Ta = eee wee 
ADJUSTMENTS FOREOSOE Wav! I? apuus 
A 


WIRELESS TELEGRAPH APPARATUS 51 


A — NORMAL OPERATION DISC DISCHARCER AND 


TRANSFORMER” 


Aeniceea “E 
ste 
.e e 


HF INDUCTANCE 


TO DISC DISCHARCER 


B- CONDENSER ENERCISED BY IO”COIL DISC— 


R ey T to 


A. DISCHARCER STATIONJARY 


. 
MAN iin 0° 
Z Ae *E) 
Z po | ft 
j 
Z 
5 Be OG 
Z 
[i i Y 
Z I 
ie 
cx sou sed i 
s Z JICCER OR ATL } TO DISC DISCHARCER 
Cc PLAIN AERIAL OPERATION 


Fia. 23.—14-Kw. Set. 


TO DISC DISCHARCER 


Emergency Arrangements. 


*suoTJOOUTOD JO eMeqOG “49g “MYy-F— "Fz “OTT 


THE MAINTENANCE OF 


ases 3 + | ~<{foos | wos-snoUESaNNGS 


WIRELESS TELEGRAPH APPARATUS 53 


& NORMAL OPERATION — DISC DISCHARGER AND TRANSFORMER 


B CONDENSER ENERGISED BY 10 Cot DISC DISCHARCER STAT 


Fia. 25,—3-Kw. Set. Emergency Arrangements, 


THE MAINTENANCE OF 


vest eet 


BONOON 


Fig. 26.—}-Kw. Cabinet Set. 


WIRELESS TELEGRAPH APPARATUS 


~ Sie Evevation ~ 


— ELvevarion — 


Fig. 27.—4-Kw. Cabinet Set. 


-4-Kw Cabinet Set, 


Fia. 28, 


& 
(2) 
eal 
z 
<i 
Zi 
3 
a 
z 
— 
= 
Ss 
ea 
am 
= 


WIRELESS TELEGRAPH APPARATUS 


2 
(ES 
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Fre. 30.—5-Kw. Set Connections, 


CHAPTER III 
RECEIVING APPARATUS 


Notrz.—Various types of receivers are in use on board ship, and 
in land stations of the present time, and many points regarding 
manipulation are common to all of them. In the present chapter, 
separate sections have been given to the various types of receiver, 
in order that their special points may be dealt with, but it has not 
been thought necessary to repeat in every section the notes regarding 
tuning, adjustment and so on, which are common to all instruments. 
For this reason it is advisable first toread through the whole of this 
section with care, even though information is required about one 
particular receiver only. 

Special points can readily be found by referring to the index, 
which has been made specially full for this purpose. 


REcEIvVING INSTRUMENTS 


The Multiple Tuner.—All contact points of the aerial 
tuning inductance, tuning switch, and change-over 
switch require to be kept clean, as well as the brass rim 
of the three condensers. The ebonite should be dusted 
at frequent intervals, as dust is not only unsightly, but 
has a harmful effect on the surface of the ebonite. The 
micrometer gap, which, it should be noted, has a left- 
hand thread, should be kept clean and the points 
separated just sufficiently to allow of the insertion of a 
piece of paper. 

If any of the condensers become stiff, they should 
not be forced round, but left as they are and reported 
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to the inspector on arrival. If a fault develops in the 
aerial tuning condenser, making it unworkable, short- 
circuit the condenser, either by turning it round to the 
“short”? position, or, if it has stuck and will not 
move, by connecting the two pillars together. 
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Fie. 31.—Connections of Marconi Multiple Tuner, 


Tuning.—It has been noticed that many operators do 
not make sufficient use of the “tune” side of the multiple 
tuner, performing practically all their work on the 
“standbi’’ position. A little practice will make it quite 
easy to tune rapidly and with certainty, and much need- 
less jamming will thus be eliminated. In cases where 
the operator has to wait his turn to work a coast station, 
the interval may be used to tune-in the coast station, 
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and the coupling reduced to obtain the sharpest possible 
tuning. In this manner, when his turn comes, the 
operator can immediately start work with a sharply 
tuned receiver. When “standing bi” the A.T.C. 
should occasionally be moved round to its lowest readings 
in case a station should be calling on a short wave- 
leneth. 

In cases of considerable noise in the telephones, due 
to induction from the mains or the converter, changing 
over to “ tune” side will often remove the trouble. 

The following order of working may be observed on 
the “standbi” and “tune ” adjustments respectively. 

“ Standbi.”—(1) Set the change switch on the top 
of the instrument to the “ standbi ” position. 

(2) Set the tuning switch to the first stop. 

(3) Set the aerial tuning inductance to zero. 

(4) Set the aerial tuning condenser to “short.” 
As soon as signals from the station it is required to com- 
municate with are heard, adjust the aerial tuning 
inductance (keeping the aerial tuning condenser shorted) 
and then adjust the aerial tuning condenser until the 
strongest signals are obtained. 

“Tune.” —If it is desired to change-over to tune 
side the following procedure should be adopted :— 

(1) Set the coupling handle to 90. 

(2) Set the tuning switch to the wavelength roughly 
indicated by the amount of the aerial tuning inductance. 

(3) Throw over the change switch to “tune,” and 
then vary the intermediate tuning condenser and the 
detector tuning condenser, until the best signals are 
obtained. Itis very necessary that these two condensers 
should be varied as nearly as possible together, and if 
the operator is not sufficiently skilled to vary both 
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condensers at the same time, he should vary one a 
little, and then bring the other to the same value, 
and so on. 

(4) Adjust the aerial tuning condenser again to give 
the strongest signals, and if interference is still present, 
loosen the coupling by setting the coupling handle to a 
smaller value, and slightly readjust all three condensers. 
The lower the reading on the coupling handle, the 
sharper will be the tuning, the strength of the signals 
diminishing as the coupling is reduced. 

Operators should seize every opportunity of practis- 
ing sharp tuning, as in the event of this being required 
it should be carried out with a minimum of delay. Rapid 
tuning can only be accomplished with some amount of 
practice. 

~ Measuring Wavelengths on the Multiple Tuner.— 
Where it is desired to measure the wavelength of 
incoming signals these should be carefully tuned and 
the coupling reduced to a figure not above ten de- 
grees on the coupling handle. By taking an accurate 
reading ~of the intermediate tuning’ condenser, and 
referring to the tuning chart, which accompanies each 
tuner, the wavelength can be read off. 

Faults in the Multiple Tuner.—In the event of a 
fault occurring in the multiple tuner, it will probably 
be found to be due to one or other of the following 
causes :-— 

(1) Bad contact of leads with the aerial, earth, or 
detector terminals. 

(2) Points of the micrometer gap making contact. 

(3) Dirt in the micrometer gap short-circuiting it. 

(4) Dirty contacts on the aerial tuning inductance 
or bad contact between the switch finger and the studs. 
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(5) Loose connection where the lead from the aerial 
terminal makes contact with the aerial tuning inductance 
switch. . 

(6) Bad contact between the springs of the aerial 
tuning condenser and the rim of same. 

(7) Dirt in the saw-cuts, which separate the two 
halves of the rim of the aerial tuning condenser (these 
can be cleaned by inserting a sheet of paper in the gaps). 

(8) Bad contact between the cheeks of the tune 
switch and contacts. 

(9) Faulty connections between the fingers and 
contacts of the tuning switch. 

(10) Faulty contacts at the intermediate and de- 
tector tuning condensers. 

(11) Dirt in the saw-cuts of these two condensers. 

Care of the Instrument.—No grease or oil should 
ever be allowed to come into contact with the ebonite 
of the multiple tuner, neither should metal polish be 
used on any of the brass work. If the ebonite is 
frequently dusted and rubbed with a clean dry duster, 
it will keep in perfect condition for years, provided, 
of course, it is not allowed to get wet or greasy. Care 
should be taken that the instrument is not subjected 
to the full rays of a hot sun, for this will cause the ebonite 
to deteriorate and possibly warp. If brasswork and 
terminals are cleaned each day with a dry duster and 
the lacquer kept intact they will not corrode. Metal 
polish gives a temporary brilliance, but at the same 
time removes the lacquer, and unless every trace is 
removed is liable to eat into the screw threads. It 
should only be used as a last resource on brasswork 
which is already corroded, and great pains should be 
taken to remove every trace after its use. 


64 THE MAINTENANCE OF 


If the tuner is situated immediately beneath a port- 
hole, see that this is always screwed up tight whenever 
there is any possibility of ra‘n or sea water entering. 
The port-hole should always be tightly closed whenever 
deck cleaning operations are proceeding, as a hose is 
frequently turned on the exterior of a wireless cabin for 
the purpose of removing dirt. If by any chance water 
should penetrate to the operating table, the tuner should 
not only be -viped thoroughly dry, but should be un- 
screwed from its place, in order that any water which 
may have penetrated beneath its base may be dried up. 
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DIAGRAM OF .CONNECTIONS. 
Fie. 32.—Marconi Plain Tuner. 
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Tur PLAIN TUNER 


This tuner is very similar to the multiple tuner, 
but differs from it in having no intermediate tuning 
circuit. See diagram on previous page. Most of the 
remarks on maintenance given under the heading of 
multiple tuner apply equally to this instrument, and 
no special description is therefore required. 


Maenetic DETECTOR 


The magnetic detector, although less sensitive than 
some other forms of detector, possesses nevertheless a 
number of advantages which dre of great practical value. 
Prominent among these is the fact that once properly 
adjusted it will remain in that state indefinitely. The 


following are the correct adjustments :— 
Magnets.—After loosening the securing clamp, 
remove both magnets, and taking the left, replace it 
so that its right-hand pole just fits into the middle of the 
secondary bobbin, the whole magnet being at an angle 
of 60° from the perpendicular to the left. Then taking 
the other magnet place it almost at right angles to the 
first magnet, but with its left pole some little way above 
the right pole of the first magnet.. When this has been 
done and the clamp tightened, the instrument should 
be tested with the buzzer, a slight alteration being 
made when necessary to gain the maximum sensitiveness. 
The question as to whether like or unlike poles 
should be together must be decided by the operator 
himself. With like poles a slight breathing sound is 
heard in the telephones, while when unlike poles are 
together this breathing can be removed, although the 
F 
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sensitiveness is slightly less. Some men prefer a slight 
breathing with greater sensitiveness, others prefer to 
annul all breathing at the sacrifice of some sensitive- 
ness, believing that very weak signals may be lost in this 
breathing sound. On this point there is some difference 
of opinion, 

Tension of Iron Band.—The tension of the iron band 
must be so adjusted that it will move freely round 
the pulleys without, on the one hand, slipping, or on the 
other impeding the movement of the pulleys. 

Faults and Replacements.—If it is suspected that 
the primary or secondary windings are faulty they 
should be disconnected from the tuner and telephones, 
and tested with a cell and galvanometer. To replace 
a broken primary it will be necessary to disconnect the 
two ends of the iron band. These ends which are 
looped are bound together with a strand of soft iron 
wire which will have to be cut. The band must not be 
cut at any other point, or it will be found impossible to 
make a satisfactory joint on reconnecting. 

With the band removed, the faulty primary can be 
pulled from its place in the centre of the secondary. 
When fitting the new primary it will probably be found 
necessary to unfasten the cotton which secures the wire 
to the tube at one end in order to make it small enough 
to pass through the secondary. The new tube must be 
inserted in the secondary very carefully to avoid injury 
to the very fine wire of which the primary is made. 
The bell mouth end of the primary must be at the end 
at which the band enters. 

The primary winding as sent out from the works will 
usually be found slightly longer than necessary. When 
in place it should be shortened by removing a few turns 
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until its length is exactly the same as that of the primary 
previously fitted. In order to prevent further un- 
winding the loose end should be secured in place with 
a touch of paraffin wax or by tying with cotton. 

Once the primary winding is in place it will be 
necessary to secure the two ends to the outer terminals 
of the detector by a soldered connection. This can be 
effected by removing the insulation from the ends of the 
wires and pressing them into the solder by means of a 
heated soldering bolt. This operation requires some 
little dexterity and should be carefully carried out. 

The secondary winding can easily be removed, by 
unscrewing, after the band has been removed, and its 
two ends can be secured to the two centre terminals of 
the detector in the same way as described for the primary. 
Great care is required in removing a good primary from 
a faulty secondary or the primary winding will be injured — 
and rendered useless. 

When replacing an iron band or fitting a new one, 
the ends must be fastened together with a strand of soft 
iron wire, a close and careful joint being made, otherwise 
it will be too big to pass through the tube of the 
primary. A new band should be well rubbed with 
vaseline before being fitted so as to make it thoroughly 
pliable. 

Cleaning the Clockwork.—When it is necessary to 
clean the clockwork proceed as follows: After remov- 
ing the lid of the detector unscrew the winding handle 
by turning it to the left, and pull out the starting and 
stopping knob, having set it to the “stop” position. 
Next loosen the iron band by means of the screw at 
the left end and after loosening the smail screw- which 
will be found underneath it, lift off the right-hand 
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disc. Next remove the screws which secure the 
bottom of the box and slide the box slightly to the 
right. The top can then be lifted off, leaving the clock- 
work exposed on the base. Nothing but watchmakers’ 
oil should be used for lubricating. : 

Replacing a Broken Spring.—Should it be necessary 
to replace a broken spring, the brass top plate of the 
clockwork must be removed, and the spring with its 
fitting lifted out bodily. New springs are supplied 
complete with fittings and only need to be dropped into 
place. In some cases the toothed wheel, which fits on 
the tiny spindle above the top plate, is supplied with the 
new spring, and where this is the case this wheel must, 
of course, be removed before the new spring is fitted 
into the frame. In replacing the top plate care should 
be taken to see that each of the pivots fit into its 
correct bearings. As soon as the new spring is in 
place, and the top plate screwed down, the piece of 
wire surrounding the barrel should be cut, thus re- 
leasing the spring for working. 

Some trouble is occasionally found with the bearing 
in which the fan spindle works. This is held in a fitting 
which screws to the base plate. Should this fitting be 
loose the clockwork will not run satisfactorily. 

If the spring breaks and no spare is available, a fairly 
satisfactory service can be carried on by turning the wheel 
by hand until arrival in port. 


THE Two-ELECTRODE VALVE RECEIVER 


The valve receiver is considerably more sensitive 
than the magnetic detector and multiple tuner, but 
requires decidedly more skilful handling. In this 
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receiver the tuner and detector are combined in one 
instrument, the tuning arrangements being similar to 
those of the multiple tuner. The detector consists of 
a Fleming valve, which depends for its action upon the 
unilateral conductivity of the space surrounding a hot 
filament in an exhausted bulb. When the valve is 
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Fie. 33.—Connections of Marconi Valve Receiver, 


examined, it is found to consist of a small bulb con- 
taining a filament resembling that of an electric 
lamp, around which is placed a metal cylinder. The 
cylinder is connected to a lead which passes through 
the wall of the bulb, and the filament is connected to 
two contacts in the bayonet holder. 
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On the top of the receiver two sockets are fitted in 
each of which a valve is placed. The leads from the 
cylinders are connected to the upright pillar in the 
' centre. Although two valves are fitted, only one is 
used at a time, a small two-way switch bringing either 
one or the other into use. On the left-hand side of the 
receiver will be found two variable resistances. 

For the purpose of heating the filament two small 
S-volt accumulators are provided, one being free for 
charging while the other is in use. These accumulators 
also serve a second purpose which will be explained 
later. Their maintenance is dealt with under “ Ac- 
cumulators.” 

Before commencing to tune, the valve must be 
adjusted to its maximum sensitiveness, as follows :— 

Connect up one of the accumulators by means of 
the plug and socket, and before switching on the valves, 
move both sliders of the resistances as far as they will 
go towards the front of the receiver. When this has been 
done, adjust the telephones to the lead and switch in 
either ‘of the valves. Next move the upper slider, which 
controls the glow of the filament, until the filament 
glows white, but not too brightly. 

The lower resistance, or potentiometer, controls the 
voltage between the filament and the metal cylinder, 
and is also connected across the accumulators. De- 
pressing the buzzer key, carefully move the lower slider 
until the best signals are heard, when the valve will be 
adjusted to its maximum sensitiveness. 

Although, as in the case of the multiple tuner, the 
valve receiver has a “ standbi”’ and a “tune ” position, 
the general arrangement of the circuits is somewhat 
different. On the “tune” side the arrangements are 
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very similar, the signals passing from the aerial circuit 
to the intermediate circuit, and thence to detector 
circuit by coupling; but on the “standbi” side the 
detector isnot in series with the aerial. The “standbi” 
is really a modified “ tune” arrangement, the signals 
passing through the aerial circuit and thence to the 
detector circuit by a very tight fixed coupling. Owing 
to this arrangement when working on the “ standbi ” 
side, the detector tuning condenser has to be adjusted. 

It will be found with the valve receiver that the 
coupling on the “tune” side can be reduced very con- 
siderably without great diminution in the strength of 
signals. When working with loose coupling very careful 
adjustment of the three condensers is necessary. 

It should be noted that the standard type of valve 
receiver has a more limited range of wavelengths than 
the multiple tuner and magnetic detector. One reason 
for this is that the detector tuning condenser must be 
kept as small as possible, and is therefore made in the 
“pilli” or sliding-tube form. The detector circuit 
inductance being fixed, and the detector tuning con- 
denser only variable within narrow limits, the range 
of wavelengths must necessarily be limited. As the 
longest wavelength obtainable on the ordinary type of 
valve receiver is about 700 or 800 metres, it is useless 
attempting to adjust to Poldhu, Arlington, Eiffel Tower, 
or other long-wave stations. Special forms of valve 
receiver are made for long wavelengths. 

From time to time it will be necessary to readjust 
the series resistance and potentiometer, as the voltage of 
the accumulator falls. Should one of the valves fail, 
the other can be switched in immediately, but will 
probably require readjustment on the two resistances. 
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It is advisable to switch off the valve when trans- 
mitting. 

Great care must be taken to keep all contacts and 
switches perfectly clean. 

The two accumulators must be used alternately, the 
one not in use being put on charge when necessary by 
means of the special charging board. The voltage of 
the accumulator immediately after a full charge should 
be about 7-5 volts, and should never be allowed to fall 
below 5:5 volts on discharge. The acid must also be 
kept well above the plates. 

The valve receiver requires either high-resistance 
telephones or low-resistance telephones with a telephone 
transformer (see Telephones). The small two-pin plug 
close to the telephone terminals is connected to a small 
telephone condenser contained in the instrument (see 
Telephone Condenser). When this is withdrawn the 
condenser is out of circuit. Normally the plug is kept 
in place. 

Whenever the operator leaves the instruments, it 
is essential that the valve should be switched off by 
means of the valve switch, otherwise current will be 
needlessly wasted and the accumulator rapidly run down 
and possibly ruined. 


BALANCED CrysTAL RECEIVERS 


Before considering the actual manipulation of these 
instruments it will be as well to explain clearly just 
what a balanced crystal receiver can do, as some 
operators waste considerable time in endeavouring to 
obtain impossible results, : 
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A suitably adjusted balanced crystal receiver will 
very appreciably reduce the strength of all atmospherics 
which are louder than the signals it is desired to receive. 
Strong interfering signals will also be cut down. The 
advantage of the arrangement will be understood when 
we consider that atmospherics and signals very much 
louder than the signals it is desired to receive temporarily 
deafen the receiving operator and reduce the sensitive- 
ness of his ear for weaker signals. The balanced crystal 
receiver, by keeping signals at a reasonable strength, 
enables the operator to receive in conditions which would 
otherwise make work impossible. 

The principle of working is as follows. Instead of 
one crystal with its potentiometer and telephones being 
shunted across the “ billi ” condenser, two crystals with 
separate potentiometers are used. These are in parallel 
with one another, but in series with the telephone re- 
ceiver. The crystals are placed in their holders in such 
a way that they rectify in opposite directions, the recti- 
fying power of one thus nullifying the power of the 
other. If the crystals are suitable and the two 
potentiometers are properly adjusted, no signals would 
be heard in the telephones, as the circuit ceases to be 
aperiodic. 

Every operator knows the principle upon which a 
crystal receiver works. If an increasing voltage be 
applied to the carborundum crystal, the current passing 
through the crystal will gradually increase up to a 
‘point where a very slight increase in voltage produces 
a considerably increased current. The object of the 
potentiometer is to supply just the right amount of 
electrical pressure to the crystal, in order that any 
slight increase of voltage due to the incoming signals 
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may cause a comparatively strong current to pass through 
the telephones. 

If now we slightly reduce the applied voltage on 
one of the crystals, a given increase of voltage due to 
incoming signals will cause a certain increase of current. 
This increase will not be so great as in the case of the 
other crystal adjusted to its most sensitive point. If 
both crystals are now switched in together and an 
attempt made to receive signals they will be heard in 
fair strength, as the rectifying power of one crystal 
will be superior to that of the other. In simple words 
the operator may be said to be working on the difference 
in rectification between the two crystals. But if signals 
of, say, six times the strength are now received, the sound 
in the telephones will not greatly increase, as the difference 
in rectification will not be six times as great, but per- 
haps only 14 times as great, or even less than this. 
Signals weaker than those it is desired to receive will 
not be reduced to any great extent. 

In practical working the following points should be 
attended to :— 

(1) The two crystals used for balancing must be 
roughly of the same sensitiveness. 

(2) They must be placed in opposite positions in 
the holders, so that when the potentiometers are adjusted 
the sensitive points are on opposite sides of zero. 

(3) Each crystal cireuit should be opened while the 
other is being adjusted. 

(4) When, the receiving circuits are all tuned up to 
some incoming wave it should be tested on one crystal, 
and then on the other. If the crystals are good the 
strength should be roughly equal, and nowif both erystals 
are put on together, a rough zero of signals should be 
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obtained which can be made quite zero by moving one 
or other of the sliders a very slight amount. 

(5) The practical working conditions for minimum 
atmospherics are now obtained by bringing one poten- 
tiometer towards zero potential until signals are roughly 
the same strength on the two crystals together as on the 
one with its potential altered. It will then be found 
that signals stronger than those being worked with will 
be reduced. 

(6) It is necessary to readjust and rebalance for each 
different strength of signal it is required to receive, as 
strong signals will require more movement on the slider 
than those which are weak. 

(7) If one of the crystals is slightly less sensitive 
than the other it is usually better to receive on the less 
sensitive one and balance with the more sensitive. — 

(8) Readjustment of the “ billi” condenser will be 
necessary when the two crystals are used instead of one. 
This is due to®the additional capacity of the second 
crystal. 

Where there is no jamming and no atmospheric 
disturbance, there is not the slightest advantage in using 
the balanced arrangement; in fact, there is a slight 
disadvantage, as with the balance arrangement the 
strength of the signals received is slightly reduced. In 
such circumstances only one crystal—the more sensitive 
—should be used, the other being cut out of circuit. 


Marconi BaLANcED CrystaL Recetver, No. 16 


A particular feature to be noted on this receiver is 
the jigger switch, which is of special form. This switch, 
which is connected with the secondary winding, is so 
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arranged that when only a portion of the secondary is 
in circuit with the receiver the remainder is completely 
cut out, so as to prevent what is known as a “ dead 
end ” effect. The switch finger runs over three contacts 
so as to bring one-third, two-thirds or the whole of the 
secondary into circuit. When the finger is on the first 


Fic. 34.—Marconi Crystal Receiver, No. 16. 


stud this is depressed and opens two platinum contacts 
within the box as well as making contact with one-third 
of the secondary. When the finger is on the second 
stop and free from the first stop, the platinum contacts 
of the latter are together and enable the winding of the 
first and second thirds of the jigger to run continuously. 
The finger third is cut out of circuit by means of the 
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depression of the second stop in a similar fashion. The 
actual working of the switch can be best understood from 
the accompanying diagram. This switch must not be 
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Frc. 35.—Marconi Crystal Receiver, No. 16, 


roughly handled or the internal contacts will be put out 
of adjustment. For many important points regarding 
all crystal receivers, see the sections devoted to the 
20 B and 31 Receivers. 
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Marcont ComBINED CrysTtaL AND MAGNETIC 
RecErvers, No. 18 


This receiver is arranged so that it can be used either 


Diagram of Connections. 


Fie. 37.—Marconi Combined Receiver, No, 18. 


as a two-cireuit crystal receiver or a single-circuit 
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magnetic detector. The two crystals with which it is 
fitted may be employed for balanced or independent 
working as desired. It has a normal range of adjust- 
ment for reception of all wavelengths between 300 and 
5000 metres. Its maintenance will be clearly understood 
after reading the sections of this book dealing with the 
magnetic detector and crystal receivers. This type of 
receiver will mostly be found in cabinet sets, although 
a few are fitted on 14-kw. installations. For many 
important points regarding all crystal receivers see the 
sections devoted to the 20 B and 31 Receivers. For 
details of the magnetic detector, see special section on 
that instrument. 


Marconi CrystaL Reortver, No. 208 


The following important points should be specially 
noted :— 

(1) Before attempting to start work see that the 
receiver is properly connected to the plain tuner according 
to diagram, and that the short-circuiting contacts of 
the key are open when the key lever is up. 

(2) See that the adjusting buzzer is working satis- 
factorily. 

(3) See that a good crystal is in place in the clip and 
that it is making a firm contact with the steel plate. 
It has been found that some crystals which will not give 
good results with a steel plate, work excellently with a 
steel poiut. In such circumstances a steel point contact 
should be improvised by substituting the needle for the 
steel disc in the crystal holder. A trial of various 
positions of the crystal should be made, in order that the 
most sensitive point may be found, 
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(4) See that the battery is connected across the 
terminal marked “battery,” the positive lead being 
connected with the positive terminal and the negative 
to the negative terminal. With some crystals, however, 
it is found that better results are obtained by connecting 
the positive pole to the negative terminal and the 
negative to the positive terminal. Both methods of 
connection should be tried with each crystal and the in- 
struments tested to see which gives the better result. 

(5) Adjust the potentiometer carefully until the 
best buzzer signals are obtained. 

(6) It will be noticed that two earth terminals are 
marked. The terminal marked E brings into circuit 
a very short primary and is only used for the reception 
of wavelengths in the neighbourhood of 300 metres or 
below. When the earth lead is connected to the terminal 
E, the full primary is brought into use, and this connection 
must be used for the reception of signals on a 600-metre 
wavelength or above. Similarly in the secondary 
circuit, it is possible to connect either a short or a long 
secondary, the plug and flexible lead allowing a change- 
over to be made. When the earth terminal E is used, 
the plug on the flexible lead must be inserted in the 
terminal marked “short wave.” When terminal E, 
is used, the plug must be inserted in the terminal marked 
“long wave.” 

(7) It must be noted that even on “stdbi” side 
there are two condensers to adjust for tuning purposes, 
viz. the aerial tuning condenser of the plain tuner and 
the jigger condenser of the crystal receiver. On “ stdbi” 
the detector condenser of the plain tuner is out of 
circuit. On “‘tune” side the three condensers are in 
circuit and require adjustment. 
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In the event of no signals being received one or more 
of the following faults may require clearing :— 

(1) A bad contact between one or more of the wires 
and the terminals A, E, E,, battery or‘telephone. 


|DIACRAM OF 
CONNECTIONS. 


WHEN USEO IN 


CONJUNCTION WITH 


SIMPLE TUNER 


TELE PHONE 
TRANSFORMER 


2: 


> 


Fic. 38.—Marconi Crystal Receiver, No. 20B. 
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(2) Potentiometer slider not making proper contact. 
(3) Bad contact of crystal and steel plate. 
(4) Faulty crystal. 


82 THE MAINTENANCE OF 


(5) Bad contact of plug and short wave or long wave 
socket. 

(6) Fault in flexible lead from plug to central pillar 
(this can be remedied by connecting central pillar to 
the required plug socket by means of a piece of wire). 

It is also possible that there may be a fault in the 
plain tuner. This can be traced in the usual way. 


Marconi Crystat Recetver, No. 26 
This receiver is designed specially for use with long 
waves and cannot be used for wavelengths under 2500 
metres. It consists of a separate aerial tuning inductance 
on which runs a slider to vary the amount of inductance 
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DIAGRAM OF CONNECTIONS 


Fig. 39.—Marconi Crystal Receiver, No. 26. 


in circuit, and two crystal detectors with their separate 
potentiometers mounted on the box which contains a 
coupling coil and the jigger secondary with its billi 
condenser, This receiver can be used for balanced 
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crystal working (see “ Balanced Crystal Working ”). 


Fic. 40.—Marconi Crystal Receiver, No. 26. 


Many of the remarks concerning the 20B and 31 receivers 
refer equally to this type. 
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Marconi Crystat Recetver, No. 31 


This receiver, although working on the same general 
principles as the 208 receiver is slightly more compli- 
cated. In addition to being used as an ordinary crystal 
receiver, it can be adapted for “ balanced crystal” 
working. 

On looking down upon the top of the instrument, 
a number of switches and terminals will be seen. Three 
terminals are allotted to “ battery,” the positive terminal 
of the battery being always connected to the positive 
terminal of the receiver and the negative terminal of 
the battery to the negative terminal of the receiver. 
The terminal marked 0 must be connected up to the 
lead joining in series the two dry cells. Both potentio- 
meters are connected to the battery through these 
terminals, and are so arranged that when the potentio- 
meter sliders are in a central position, zero potential 
is applied to the crystals. Upon moving the sliders 
to one side or the other a continually increasing positive 
or negative potential is applied as required. Some 
crystals will be found to work best on one side of the 
zero of the potentiometer and some on the other. 

The “telephone” terminals require no special 
explanation, nor do the terminals marked A, KE, and E 
respectively. These are used in the same way as the 
20B receiver. The two single-pole switches are for the 
purpose of bringing in one or the other or both crystals 
as required, and the battery switch places the battery in 
and out of circuit. The three-point jigger switch and the 
two pairs of terminals marked A and B require special 
attention to be properly understood. The object of this 
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< 
jigger switch is to bring into circuit one-third, two-thirds, 


Fia. 41.—Marconi Crystal Receiver, No. 31. 
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Pt 
or the whole of the jigger secondary of the receiver. The 
secondary, which is divided into three, as will be seen from 
the diagram provided with the instrument, has its three 
sections separable from one another. The purpose of 
the copper pits at A and B is to connect up this section 
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Fic. 42.—Marconi Crystai Receiver, No. 31. 


when required. On short waves the jigger switch must 
be set to the terminal marked “1” and both copper pins 
withdrawn from the inner terminals. For the second 
range of wavelengths the jigger switch must be set on 
terminal 2, and the two terminals marked A connected 
together by the copper pin. This is for the purpose of 
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connecting up the second to the first section of the jigger 
secondary. On the third range of wavelengths the 
jigger switch must be placed on terminal 3 and the copper 
pins in both A and B terminals connected up. In this 
position all three sections: of the jigger secondary are 
connected together. 

With this receiver tuning is simpler than with the 
20B type, as there are only the variable aerial inductance 
and one variable condenser to set and no “stdbi.” 
Before commencing to work the operator must see that 
his battery is properly connected, that all the leads are 
connected to their proper terminals and making good 
contact, and that the crystal is in position and under the 
right pressure. 

Many of the remarks given above under the heading 
of the 20B receiver apply equally to the 31 type, and 
should be carefully studied by operators called upon to 
use the latter instrument. The following special points 
of the 31 receiver should be looked into in the event of 
a fault occurring :— 

(1) The two protective gaps adjacent to the terminals 
A, E, and E must be kept free from dirt, and can readily 
be cleaned by inserting a piece of stiff paper in the 
slits. 

(2) Unless working by the balanced method only that 
switch belonging to the crystal in use must be making 
contact. The other switch must be opened. 

(3) Make sure that the copper pins are correctly 
connected for the position of the jigger switch. 

(4) See that all rubbing contacts of the switches are 
quite clean. 

(5) In the event of one of the crystals proving 
unsatisfactory, this should be switched out of circuit 
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and the other switched in. When effecting this change 
see that correct potentiometer is adjusted to give best 
signals, : 

(6) No force must be used with the coupling handle. 
This is made to lock when screwed up, and before coupling 
is altered the ebonite handle should be slightly unscrewed 
until the slider moves freely. Once adjusted the 
coupling handle should be relocked by turning it to the 
right. 

(7) In certain atmospheric conditions and in very 
hot climates some trouble may be experienced by the 
“ Billi” condenser sticking, due to the warping of the 
ebonite. In such circumstances the fault may be 
remedied by a slight and very careful sand-papering 
of the tube, conducted with the greatest care. This 
procedure should only be followed when. absolutely 
necessary to ensure working, and great care must be 
taken that no dust penetrates into the rack work in 
which the pinion runs. 

(8) Carefully inspect the separate aerial tuning in- 
ductance to make sure that the slider is making proper 
contact with the bare wire and with the rod on which 


it runs. It is obvious that an imperfect contact at * 


this point will render the whole receiver useless. Should 
it be found that the finger is not making proper con- 
"tact, it will probably be necessary to unscrew one of 
the rods and remove the slider before bending, as it is 
useless to attempt to bend the finger so as to make 
contact, so long as the slider is in place. 

Batancep CrystaL WorKkine.—This receiver may 
be used with opposed crystals, which reduce disturbance 
of atmospherics and jamming to a minimum. For this 
purpose a crystal should be inserted in each clip, one in 
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the ordinary fashion and one reversed, ¢.e. connected 
to the steel spring with the steel contact’ disc screwed 
into the brass standard. (See “ Balanced Crystal 
Receivers,” p. 72 et seq.) 


TELEPHONES 


The telephone receivers in use at a wireless station 
can be divided into two classes :—high-resistance and 
low-resistance. The accepted method of referring to 
telephones in terms of their resistance is unhappy, as it is 
not the actual resistance which determines the usefulness 
of a telephone, but the number of turns of wire around 
the pole pieces. The aim of the manufacturer is to 
obtain the greatest magnetic effect with the given current 
from the detector, and thus where small currents are 
the rule, as in the case of high-resistance detectors, a 
large number of turns is used. With low-resistance 
detectors, where the current is larger, a smaller number 
of turns of thicker wire is used, and thus it happens that 
these latter telephones are of lower resistance than the 
former. Of course, it would be possible to make the 
telephone receiver with a small number of turns of high 
resistance by using a high-resistance wire; but it will 
be seen that this would not give any better effect, but 
a worse, because more energy would be consumed in 
resistance. : 

If we imagine two cases, in one of which the high- 
resistance crystal: detector is used and in the other 
the low-resistance magnetic detector, and assume that 
in both cases the amount of received energy is the same, 
we shall find that with the crystal detector there will be 
a smaller current and a higher voltage, and with the 
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magnetic detector a larger current with a lower voltage. 
If for the erystal detector we use a telephone with many 
turns of fine wire, we can get the maximum effect from 
the small current without undue loss in resistance, and 
with the magnetic detector we can use a telephone with a 
smaller number of turns of larger wire to obtain the same 
effect. If we were to use the telephones with many 
turns of fine wire for the comparatively large current 
of the magnetic detector, the resistance would be much 
too high and very weak signals would be obtained 


Fie, 43.—Telephone Transformers, 


Similarly if we were to use a low-resistance telephone for 
the small current from the crystal detector, we should 
not be able to arrive at the maximum magnetic effect 
from it. It has been found in practice that to obtain 
the best results, the resistance of the telephone head- 
piece should be approximately equal to that of the 
particular detector used. This explains why operators 
cannot obtain satisfactory results when using a high- 
resistance telephone with the magnetic detector, and a 
low-resistance telephone with the crystal or valve 
detector. 

It is important that operators should understand 
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the facts set out above if they are to use their apparatus 
intelligently. 

With very high-resistance detectors, of which certain 
forms of the Fleming valve are examples, it is preferable 
to use a telephone transformer with a high-resistance 
primary in circuit with the detector, and a low-resistance 
secondary in circuit with the telephones, for the reason 
that it is difficult to manufacture satisfactory telephones 
of very high resistance. Such an arrangement is of 
particular advantage in stations where both magnetic 
and crystal or valve detectors are used, for the same 
pair of telephones can be used with the magnetic as 
with the telephone transformer of the crystal or valve 
detector. 

All telephone receivers require constant care and 
attention to keep them in the best condition. In cases 
where a telephone headpiece has been worn for a consider- 
able period at a stretch, the perspiration will condense 
upon the ebonite cap and upon the soft iron diaphragm. 
This moisture will cause a deterioration of the ebonite 
if it is not wiped off at frequent intervals, and will 
corrode the diaphragm and render it useless. After a 
long run of work the ear-pieces should be dissembled 
by unscrewing the ear caps and removing the diaphragms, 
taking care not to lose the small composition ring which 
separates the diaphragm from the ebonite cap. Both 
the cap and the diaphragm should be carefully wiped 
dry, the diaphragm being handled very delicately to 
avoid bending it. At the same time any dust which may 
have accumulated on the pole pieces should be removed. 
In assembling, the ear cap must not be screwed on too 
tight, but should be just sufficiently tight to hold the 
diaphragm in place. Constant attention should be 
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given to the tightness of the terminals which secure the 
leads to the back of the ear-piece, to ensure that good 
contact is made between the lead and the terminal. 
The telephone leads themselves should not be allowed 
to twist or become knotted, as this is liable to cause a 
break in the delicate “ flex” encased in the cord. 

If signals are found to vary, coming on at one moment 
and being lost at the next, it is possible that there may be 
an intermittent fault in the telephone leads. If the 
operator suspects that such is the case, he should hold 
himself and the telephone lead perfectly still to see 
whether the variation still goes on. If the variation 
stops, it is most likely that the fault is such as described, 
and he should then immediately substitute the spare 
telephones for those in use and remove the suspected 
leads or test with a cell and galvanometer. During the 


cell and galvanometer test, the leads should be twisted 
and moved about to see whether the deflection of the 
galvanometer remains steady. If on moving the leads 
the needle jumps about, sometimes giving deflection 
and sometimes not, this will show that there is a break 
in the lead. 


TELEPHONE CONDENSER 


When the magnetic detector is used a condenser, 
small in size but large in capacity, is placed in parallel 
with the telephones for the purpose of improving the 
sound of the signals. The condenser is not continuously 
variable, but by means of 3 plugs and 3 plug holes 
various capacities (in arbitrary units) can be obtained 
as follows :— 

50 (one plug in socket opposite 50 and others out). 
100 (one plug in socket opposite 100 and others out). 
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150 (two plugs, one in 50 socket and the other in 100 
socket). 

200 (one plug in 200 socket others out). 

250 (two plugs, one in 200 socket and the other in 50 
socket). 

300 (two plugs, one in 200 socket and the other in 100 
socket). 

350 (all three plugs in their corresponding sockets). 

Seven different values are thus obtained. 

The right amount of capacity to be used in parallel 
with the telephones in order to get the best results will 
depend upon the particular station with which one is 
working. It should be understood that the effect of 
this condenser is not to alter the tone of the signals but 
to improve their qyality, removing the muffled sound 
sometimes heard and making the signals clearer and 
more metallic, 


CHAPTER IV 
THE AERIAL AND FITTINGS 


THE AERIAL 


Servine the double purpose of radiating and receiving 
the electric waves, the aerial is a portion of the wireless 
installation which requires particular attention. It 
takes many forms, some of the most important being 
the “T,” inverted “L,” “ Umbrella,” ‘ Fan,” and 
“Tubular.” On board ship various modifications of 
the ““T” and “L” type are used, the most usual form 
on board commercial vessels being the twin wire “ 'T ” 
form. The “L” type is used where it is inconvenient 
to bring the down leads from the centre of the horizontal 
wires. 

The accompanying diagrams show clearly the 
structure of two typical aerials, one of the “T” form 
and the other of the inverted “L” type. When of 
“T? form the two arms of the “T” must always be 
of equal length. The wires of the aerial are carefully 
insulated where they enter the wireless cabin and at all 
points of support. This is very necessary, as when 
transmitting the aerial is the seat of a very high voltage 
charge of electricity, which if it were to leak to earth 
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would prevent proper radiation. Similarly in receiving 


Fig. 44.—“*'T” Aerial. 


Fig. 45.—* L”’ Aerial. 


the feeble current generated in the aerial must be led 
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to the receiving instruments, any leakage by other paths 
representing so much loss in efficiency. 

The necessity of always keeping the aerial efficiently 
insulated must always be borne in mind by the wireless 
operator. It is useless having everything inside the 
cabin in perfect order if the aerial insulator is bad. 
In the case of a leak occurring it will be found at one 
of the following places :— 

(1) At the extremities of the horizontal portion of the 
aerial, i.e. near the mast heads. This will be found 
at one or more of the insulators at those points. 
The leakage may be caused by a coating of dirt on 
the surface of the rubber, ebonite or porcelain, which 
can be removed by carefully cleaning the insulator. 
Or it may be due to deterioration of the insulator, 
which will make necessary the substitution of a 
spare. Notes on the care of insulators will be given 
later. 

(2) At the point where the aerial leads enter the 
wireless cabin. Leakage here may be due to the leading- 
in insulator being covered with dirt, such as deposited 
carbon from the smoke of the funnel; to a cracked 
insulator allowing sparking to the framework of the 
ship; or to some object having fallen against the 
lead-in and offering a conducting path. This fault 
may be removed by cleaning the insulator, replacing 
the broken insulator with a spare, or by removing any 
object which may be offering an alternative path to 
the current. 

(3) At a point where the aerial wires may be held in 
position by a strain insulator. Such insulators are used 
where it is necessary to keep the aerial wires clear of 
gome obstacle, such as a rope or guy ; a dirty or faulty 
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insulator causing this defect should be cleaned or re- 
placed as may be necessary. 

(4) At the point where the aerial wires may have 
sagged and come into contact with, or approached 
sufficiently close to spark across to, a rope, guy or other 
object. This can be remedied by seeing that the aerial 
is suitably tightened or stayed back. 

So far it has been assumed that the aerial wires 
themselves are in good order. This, however, may not 
always be the case, as there may be considerable loss in 
resistance at faulty points of contact. Thus if the aerial 
has broken at any time and has been carelessly repaired 
by loosely twisting the wires together, a film of corrosion 
and non-conducting material may form where the wires 
come together, creating a very high resistance at this 
place, which although not hampering transmission to any 
great extent (such high-voltage current can spark across 
the non-conducting space), may yet seriously affect 
reception. Again, a similar fault may occur where the 
down lead is connected to the leading-in insulator. 

Faulty aerial joints have frequently been caused 
by the operator entrusting the repair to the bo’sun or 
some of his crew and not properly supervising the work 
himself. Sailors have to be made to understand that a 
good strong mechanical joint is not necessarily good 
electrically. Before being joined the wires must be 
carefully cleaned with sand- or emery-paper, each sepa- 
rate strand being cleaned, the wires then being tightly 
spliced and bound with thin copper wire. It is essential 
that a good splice be made and not merely a looped joint, 
as this latter, by being loose, will not give a proper 
electrical contact. 

The method of joining the down lead of a “T” 
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aerial, so as to avoid strain on the joint, is depicted in the 
accompanying diagram. 

Whenever the aerial is removed the wire should 
be carefully inspected, parts which are bad being renewed. 
It should be noted that because the wire is in good’ 
condition in one part, it does not follow that it is good 
throughout. The down lead behind the funnel will 
always be the weakest part, as at this point the aerial 


Fia. 46.—Method of joining Aerial Downlead, 


becomes heated by the funnel gases. The horizontal 
wires above the funnel will also suffer from the same 
cause. 

If the wire is good, it should be possible to give it 
a couple of turns round a lead pencil without any of the 
strands breaking. Jf a crackling sound is heard on 
bending the wire, this should be taken as a sign that it 
is decayed and requires renewal. Bad wire should be 
cut out and new wire carefully spliced in its place. 
Where new wire is inserted, care must be taken. that 
both sides of the aerial are kept the same length. It is 
advisable to keep a complete spare aerial ready to run 
up at a moment’s notice. 

The spreaders must also be examined when the 
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aerial is removed to see that the fittings are secure and 
that the wood is sound and free from splits. An occa- 
sional coat of paint assists in preserving the wood. 

Care of Aerial Insulators.—Whenever the aerial is 
lowered, which should in normal circumstances be not 
less frequently than once a month, the whole of the 
insulating gear should be carefully overhauled. The 
flexible strop insulators, which are made up of a hemp 
core covered with indiarubber, should be changed each 
time, those removed being replaced by a set from spare 
stock. When the strops are removed they must be 
cleaned with cotton waste dipped in paraffin or methy- 
lated spirit, then wiped dry, and finally given two or 
three coats of Bitumastic solution. The strops must 
then be hung up vertically in some suitable place 
which is free from dust, so that the coating may 
harden. 

The type of aerial insulator known as the “ Turn- 
bull” is really a special form of ebonite insulator, the 
ebonite being of tubular form with a cord core to take 
the strain. This cord is never exposed, and any stretching 
which may occur is allowed for by two sliding sleeves 
at the extremity of the main ebonite tube. Turnbull 
insulators can readily be cleaned by rubbing with 
paraffin-soaked cotton waste, and with this type Bitu- 
mastic solution must not be used. Should they be 
extremely dirty it may be necessary to use sand-papér, 
but this should only be done when the dirt cannot be 
removed in the ordinary way. After cleaning, the 
Turnbull insulator should be wiped perfectly dry and a 
smooth polished surface obtained. When the aerial 
is lowered great care must be taken that these insulators 
do not strike against hard substances, such as the mast, 
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blocks, deck houses, etc., or the ebonite tubes will be 
fractured. 


Fia. 48.—Turnbull Insulator. 


Ebonite Rod Cone Insulators.—The ebonite portions 
of these insulators should be cleaned in the same 
way as the Turnbull insulator, and the metal cones 
occasionally painted with Bitumastic solution. The 
Bitumastic solution must not be allowed to touch the 
ebonite portions. 

Porcelain Rod Insulators can readily be cleaned with 
a damp cloth. 

The Bradfield Insulator must be taken to pieces 
and thoroughly cleaned at frequent intervals—preferably 
at least once a month. The process of dismantling may 
be carried out as follows :— 

First disconnect the aerial wires, next remove the 
lead from the aerial tuning inductance to the lower end 
of the insulator, after which the brass capping piece 
at the lower end may be removed. ‘The gland gap should 
then be unscrewed by means of the gland key, after 
which it should be possible to remove the insulator 
bodily. The asbestos rings which serve to: make a 
watertight joint in the gland must be taken off the 
ebonite rod, thoroughly dried and afterwards soaked 
in thick oil. Next unscrew the hexagonal nuts and 
remove the brass plate from the upper end, when the 
metal core will be released and can be slid out of the tube. 
The metal rod must be thoroughly cleaned, particularly 
at the threaded ends, after which it should be given a 
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thin coating of vaseline or thick oil. The ebonite 
tube of the Bradfield insulator should be cleaned in the 
manner described under the heading of the Turnbull 
insulator and rubbed perfectly dry. Bitumastic solution 
must not be used in this case, although it may be painted 
on the metal cone to prevent corrosion. 

Special attention should be given to the screw threads 
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Fia. 49.—Bradfield Gland. 


of the rod gland and gland cap and any trace of rust 
or corrosion removed. The thread should be rubbed 
over with a very slight coating of oil before reassembling. 
Spare Bradfield tubes should be stored in a horizontal 
position, as if they are kept vertically they are liable 
to bend, thus making the insertion of the rod practically 
impossible. A bent Bradfield tube may sometimes be 
restored to its original shape by being kept under weights 
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in a warm place, in such a manner that when the tube 
softens the weights will tend to straighten it out. 

In the event of a new tube having to be fitted the 
anti-sparking rings should be carefully removed from the 
old tubes and fastened. to the new one with pitch. If 
the rings are subjected to a number of taps with a piece 
of wood they will usually loosen quite readily and can 
be removed without difficulty. 

When connecting up the tension of all the aerial 
wires should be so arranged that there is no strain upon 
the Bradfield insulator, or it will be bent and perhaps 
broken. 

Porcelain Leading-in Insulators.—These are readily 
dissembled and cleaned. As in the case of the Brad- 
field insulator, careful attention must be given to the 
metal rod and its screw threads. On reassembling 
and connecting up the aerial wires the same care, 
to avoid strain, must be exercised. With all porcelain 
insulators great attention must be paid to preserving 
the surface glaze. If this is injured the insulating 
properties are largely lost. 


CHAPTER V 
ACCUMULATORS 


Space is most valuable on shipboard, and the ship 
type accumulator has been especially designed to occupy 
the smallest possible area and give the maximum 
efficiency. As most operators are aware, the type of 
cell usually employed is known as the “ lead ” accumu- 
lator, and is made up of four specially formed positive 
and five negative plates fitted in a lead-lined teak 
container. Three different types are in use on British 
steamships carrying Marconi installations—viz., the 
PW.-4 type, manufactured by the Chloride Electrical 
Storage Co.; the “Ship type,” manufactured by the 
Electrical Power Storage Co.; and the P.P., manufactured 
by the D.P. Battery Co. While the process of manu- 
facture may differ considerably, each of these types is 
Inown as a “lead” accumulator, and apart from a 
slight difference in capacity and specific gravity, which 
must be taken note of, they call for the same general 
treatment. When cells are sent out from makers in 
neatly all cases an instruction sheet accompanies them. 
This sheet gives figures indicating normal charging rate, 
maximum voltage, and maximum specific gravity 
readings. The switchboard charging arrangement is 


in all cases standard. In series with the dynamo there 
104. 
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is a wire resistance of 5 ohms and two 50 c.p. carbon 
lamps (in parallel). 

Suppose we have a battery of 12 cells to charge 
and these cells show a voltage of 1:9 each, giving 22°8 


Fia, 50.—The Chloride Accumulator. 


volts for the whole battery. To find the charging rate 
through the marine switchboard we must know the 
voltage of the dynamo, the resistance in the marine- 
switchboard, and the voltage of the battery to be charged. 
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For practical purposes we can ignore the internal 
resistance of each cell, as this varies somewhat and is in 
most cases small. To find the resistance of the 50 c.p. 
carbon filament lamps we must calculate as follows. A 
carbon filament lamp takes from 3 to 5 watts for each 
e.p. of light given. Let us, therefore, take the mean of 
this and say 4. Now 4 times 50 = 200, therefore our 
50 c.p. lamps are taking 200 watts to light them at full 
power. Now volts multiplied by amperes give watts, 
so if we divide the figure 200 by our charging pressure 
we shall get the amperage taken by the lamps—e.g. 
with a dynamo giving 100 volts pressure the current 
taken by each lamp would be 7§3 = 2 amps. This 4 
amps is often thought to be the charging rate when using 
the marine switchboard; but this is wrong, as it does 
not take into consideration the voltage of the battery 
to be charged, nor is the 5 ohm of wire resistance in the 
board reckoned with. By Ohm’s law we find that each 
lamp has a resistance of 50 ohms. Then 2 lamps in 
parallel will have a resistance equal to the reciprocal of 
the sum of the separate reciprocals—+.e. 
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Then we have resistance in circuit equal to 5 + 25 
=30 ohms. When we put the accumulators on charge 
we connect up positive of dynamo to positive of 
accumulator battery, and clearly then the 100 volts 
pressure must be decreased by the voltage of the cells 
which represent a back H.M.F., therefore our available 
charging pressure is 100 — 22°8 (the voltage of the 
battery to be charged) = 77:2 volts. Now to find 


charging current we again use Ohm’s law 1 a In 
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our case 1 = 435?=2'5 ampere charging rate. Now 
some of the seieldieasts were designed at a time 
when accumulator batteries were frequently used in 
connection with working the induction coil, and the 
discharge rate was a low one. Also at that time 8-cell 
batterieswere used. This arrangement had two important 
differences—viz., a correspondingly lower discharge 
rate when working coil, and higher charging rate when 
charging from dynamo. More recently, however, when 
International Regulations were framed, and it was ordered 
that accumulator batteries should not be used save 
in cases of emergency, it was necessary to make some 
arrangement whereby accumulator batteries could be 
properly discharged and charged up again in a compara- 
tively short time, say, such as the duration of a ship’s 
stay in port. Accordingly an auxiliary panel was designed 
for use with the marine switchboard, not only to give 
an increased charging rate, but also to provide a means 
of discharging the battery. The panel is made up of 
a 3-ohm wire resistance and the connections can be 
explained as follows :— 

Firstly, it is in series with the 5-ohm resistance 
of the marine switchboard and the accumulators, but 
it is in parallel with the lamps of that board. Now the 
lamps have, as we know, a resistance of 50 ohms each, 
or 25 ohms together in parallel. Our 3-ohm resistance 
will more or less be a “‘ dead short” across these lamps, 
and in any case will represent 3 ohms or less resistance 
against 25 ohms without the auxiliary panel. Hence 
the resistance in circuit when using extra panel is 8 
ohms—5 in marine board and 3 in panel. Taking the 
same figures as before, having 77:2 volts and 8 ohms, 
therefore the charging rate will be nearly 10 amperes. 
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Suppose now the cells are fully discharged, that is, the 
voltage has dropped to 1°8 per cell, and the capacity of 
each cell is 80 ampere-hours, then at a charging rate of 
10 amperes it will be necessary to charge for 8 hours 
before cells will gas properly, and a couple of hours’ 
further charge to allow for charging losses. 

Rating of Accumulators.—The ampere-hour capacity 
of an accumulator-—t.e. the number of hours at which 
it can be discharged at the rate of one ampere per hour— 
is governed in the first instance by the exposed area of 
the positive plates. The greater this area the greater 


- is the amount of active material which can be formed 


during the period of charging, and the greater the 
quantity of electro-chemical energy “stored.” It is 
therefore correct to assume that there is a direct ratio 
between ampere-hour capacity and the superficial area 
of the positive plates. On the average a cell should give 
5°75 to 6 amperes for each square foot of positive plate 
surface. There is also a fairly definite relation between 
the weight of both positive and negative plates combined 
and the ampere-hour capacity of the accumulator, 
and this relation usually works out to about 4 amperes 
to each pound weight. Manufacturers always fix the 
normal rates for charging and discharging, but if the 
ampere-hour capacity is known these rates can easily 
be calculated. Usually makers aim at producing cells 
which will perform 8 to 9 hours’ work at the normal rate 
of discharge. 

Suppose the combined weights in pounds of positive 
and negative groups of a cell to be 20, this figure should 
be multiplied by four to obtain the ampere-hour capacity. 
This gives 80, which, divided by eight (the number 
of hours at which a cell will usually work on a normal 
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discharge) gives 10; therefore 10 amperes could be fixed 
as the normal rate of charging and discharging without 
damage to the cells. It is possible, and some manufac- 
turers permit in their instructions, to discharge cells at 
rates higher than the normal; butit is not to be recom- 
mended, as the ratio of output to input decreases rapidly 
in such cases and the life of the cell is shortened. In 
general, provided a correspondingly low rate of charging 
is fixed, the lower the discharging rate the longer will 
be the life of an accumulator. The ratio of output to 
input should be as 10 to 11. 


ELECTROLYTE 


What is known as accumulator acid should always 
be used. It is manufactured from Sicilian brimstone 
by the “lead chamber” process, and usually contains 
a small percentage of lead, but if this is not in excess it 
does no harm to the plates. Some acid is manufactured 
from iron pyrites by what is known as the contact process. 
This depends upon the principle of formation of sulphur 
trioxide when a mixture of sulphur dioxide and air is 
passed over heated platinised asbestos. Acid manu- 
factured from iron pyrites frequently contains iron, which 
is most harmful to the plates. Pure acid can readily 
be distinguished from commercial acid by its appearance, 
the former being a heavy colourless oily liquid, while the 
latter is a trifle brownish in appearance. 

When mixing acid for accumulators care should be 
taken to use only a clean porcelain or glass container. 
Distilled water should first be poured into the container 
and the acid thén slowly added. The water should never 
be added to the acid, as the sudden heat generated by such 
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an action would probably crack the container, and boiling 
acid would be thrown into the face of the person making 
the mixture. The specific gravity of accumulator acid 
is usually 1-215, and it will be found that approximately 
one part of pure acid to four of water is required to 
obtain such a solution. Acid has a strong corroding 
effect on the skin, and if pure is likely to cause a painful 
wound. It is also injurious to linen, cloth, etc., and a 
quantity of diluted ammonia or lime water should be 
kept handy to apply in case of splashing the hands or 
clothes, these solutions being very effective in neutralising 
the acid. Ammonia must not be allowed to get into the 
accumulators, as it would injure them. 

There is a direct ratio between the specific gravity 
of the electrolyte of an accumulator and the ampere- 
hour capacity, and readings of the specific gravity should 
therefore be frequently taken. 


New Batteries 


It is a present-day practice when supplying new 
accumulator batteries to ship wireless stations to send 
the cells forward in a fully-charged condition, each 
cell containing its full quantity of electrolyte. Batteries 
received in this manner should be examined immediately 
on delivery, as despite many precautions, such as 
specially constructed travelling crates and lavish 
labelling, it frequently happens that a quantity of 
acid is lost during transit between the manufacturers 
and destination. With each battery there is supplied 
a porcelain bottle containing a gallon of dilute acid. 
Should it be found that acid has been lost from the cells 
during transit the necessary amount should be added 
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to each cell, so as to bring the electrolyte from } in. to 
? in. above the tops of the plates. The voltage and the 
specific gravity of each cell should be taken and the 
cells put on charge at the normal rate for a period of 
half an hour to an hour, as may be necessary, until all 
the cells are gassing freely. 

When the cells are sent forward in a dry state the 
“ setting up ” of the battery needs more careful attention. 
The plates should be lifted out of each container, the 
packing removed and separators fitted between cach 
pair of plates. Care should be taken that the plates are 
placed on nothing likely to short the groups. It is 
better to lay the plates on one side so that the outer 
negative plate only comes in contact with anything 
else. The containers should be examined to see that 
they are perfectly clean; the side insulating plates and 
wooden bridge should be fitted into the containers and 
the two groups of plates carefully replaced in position, 
special notice being taken that the side insulating pieces 
are not crushed down underneath the plates. Acid 
of the correct specific gravity should then be added to 
each cell and the battery immediately placed on charge. 
This initial charge should be given at a rate slightly 
below the normal rate and continued from eight to ten 
hours after the voltage and specific gravity have ceased 
to rise. 

It is then desirable to discharge the battery to a half 
of its capacity, after which it should be recharged until 
the voltage is 2°5 to 2°7 per cell on charge, and all cells 
gasfreely. This operation should be repeated from three 
to four times. During this period there will be consider- 
able evaporation, to compensate for which water should 
be added to the cells after they are fully charged, 
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Indications that the cells are fully charged are as 
follows: (1) Specific gravity at maximum density ; 
(2) voltage at maximum; (3) cells gassing freely ; 
(4) electrolyte assumes a milky appearance ; (5) positive 
plate becomes a chocolate brown colour; and (6) the 
negative plate becomes a light grey. 


BuckLiInG 


During charging there is an increase of bulk in the 
positive plates produced by the reducing of lead sulphate 
(PbSO,) to lead peroxide (PbO,). If from any cause 
this expansion is not even over the whole surface of the 
plates, the unequal expansion distorts the grids or frames 
and buckling eventually ensues. One prolific cause of 
unequal expansion is too rapidly discharging, and the 
discharge being allowed to continue after the voltage 
has fallen below 1°8 per cell. Sulphating is a healthy 
action of a good cell. This action is going on during 
the whole time of discharge, but when the discharge 
is allowed to go past the limit referred to above, the 
formation of insoluble sulphate (Pb,SO;) takes place 
and shows in white uneven patches over the surface 
of the plates. During charging the parts of the plate 
covered with insoluble sulphate do not expand equally 
with the other parts, and distortion of the grids takes 
place and buckling inevitably results. Another cause 
of insoluble sulphate is the acid being above strength, 
due to topping the cells with acid instead of water. 

In such cases sulphating is carried on to excess. 
Acid does not evaporate and the losses are very small 
indeed, therefore acid should not be added to the cells 
unless some of the electrolyte has actually been spilt. 
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CarE oF CELLS 


Emergency batteries on shipboard will require to 
receive the greatest attention during the time a vessel 
is in port. It Is important that when a vessel leaves 
port the cells should be in a fully-charged condition, 
and the battery should not be discharged during the time 
the vessel is at sea. On the voyage readings of the 
voltage should be taken and recorded daily, and if it 
should be necessary to give the cells a small charge this 
should be done on the low rate. On arrival in port the 
cells should be taken out of the accumulator cupboard 
and all leads removed from the containers. Connectors 
and wing nuts should be cleaned, readings of the voltage 
and specific gravity should be taken, and the cells con- 
nected up outside the cupboard and put on discharge at 
the normal rate. : 

When the voltage of the twelve cells has fallen to 
21°6 on load, a discharge should be discontinued and 
the battery immediately put on charge again at the 
normal rate, this charge to be continued until each cell 
is gassing freely. During the periods of charge and 
discharge the battery should never be left, and frequent 
examination of the specific gravity and voltage should 
be made, all readings being correctly recorded. These 
records should be preserved, as they are one of the most 
helpful means of determining the condition of the cells. 
If during charging it should be noticed that one cell is 
charging slowly, it should be taken out of the battery and 
carefully examined for short circuiting, later being 
replaced in the battery. When the battery is again 
discharged this cell should be left out of the circuit and 
only connected up with the battery when it is put on 
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charge later. One of the causes of short-circuiting is 
pieces of paste from the plates breaking away and falling 
between the two plates. However, with the ship type 
cell the separators are packed between the plates very 
closely, and such faults seldom happen. Overcharging 
after the cells are gassing freely is not recommended, and 
the only time when it should be necessary is after the 
cells have been left out of use for an extended period and 
allowed to sulphate in excess. When overcharging is 
necessary the rate should be decreased to a quarter 
of the normal rate. Slight’ sulphate may be removed 
by persistently overcharging at a low rate, say, two or 
three amps., and discharging at a special low rate, say 
one amp. When the cells are fully charged the tops of 
the lead-lined containers should be wiped with a clean 
cotton cloth to remove any splashes of acid which have 
occurred during gassing. This prevents the formation 
on the lead lining of hard sulphate, which if allowed to 
collect eventually eats its way through the container. 
Care should be taken to see that the water used for 
replenishing the cells is clean and pure. Distilled water 
is, of course, the best for this purpose, but is not always 
possible to obtain. On shipboard evaporated water 
is readily procurable, and this should be used when 
necessary. It is spoken of as “ condensed water,” but 
care should be taken not to confuse this with the water 
which has passed through the condenser tubes to the 
ship’s boilers. This latter would be very damaging 
to the accumulators, as it contains all sorts of impurities. 
All terminals and connections should be kept scrupulously 
clean and treated with a thin coating of vaseline. The 
rubber sleeves or pole pieces should be always kept in 
position. These rubbers are really intended as insulators 
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to prevent the cells discharging across the lids, a not 
unlikely occurrence in moist atmospheres or when dirt 
has been allowed to collect on the leads. It is an 
excellent practice to wipe over the whole of the outside 
of the wood containers frequently for the purpose of 
removing all conducting dust or dirt, as through such a 
medium it is possible for the cells to “ ground.” 

It is important that all batteries shall be securely 
battened when placed in position, otherwise during the 
heavy weather the battery is likely to be thrown out of 
the cupboard. The inside of the cupboard should also 
be painted with anti-sulphuric paint, and in all cases 
the bottom of the cupboard should be provided with a 
wooden grid to raise the cells from the deck. In later 
practice it is usual to fit a lead-lined tray underneath 
this grid; this tray protects the deck from any acid 
that may be spilt. 


PLACING BATTERIES OUT OF SERVICE 


Batteries that are to be taken out of use for a period 
of five to six months or longer should receive special 
attention. If, during the period of “lay up” current 
for charging purposes is available when required, the 
cells should receive a charge until they gas freely, and the 
electrolyte should be replenished with the necessary 
quantity of water once a fortnight. Should, however, 
current not be available, it will be essential to take the 
battery entirely out of service. This can best be done 
in the following way :— 

The battery should be fully charged and then placed 
on discharge at the normal rate until the voltage of 
each cell has fallen to 1:85. Electrolyte should then 
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be drawn off and stored in a porcelain jar, to be used 
again when the battery is put in commission. As each 
cell is emptied of acid it should be refilled with water. 
When all the cells have been attended to in this way the 
battery should again be put on discharge until the 
voltage has fallen to zero. When the battery has been 
exhausted and no voltage reading can be obtained on 
any of the cells, the water should be drawn off and the 
battery can then be left and will not require further 
attention until it is again to be put in service. 

On occasions such as these a good opportunity is 
presented for examining the containers, wood separators 
and insulating pieces. It is always the case when a 
battery is in use that sediment is deposited at the bottom 
of the container, and if this sediment is allowed to 
collect for any considerable time it eventually reaches 
the bottom of the plates and so short-circuits the 
cell. 

When the battery is out of commission each container 
should be thoroughly cleaned out and new side pieces 
and separators should be inserted where necessary. 
When the time arrives for the battery again to be put 
in commission the acid should be poured into each cell 
to the proper height and the battery put on charge at 
the normal rate until the voltage and specific gravity 
reaches the maximum. The charge should then be 
continued for a period of from five to seven hours after 
the point is reached. 


RENEWING PLATES 


The life of the negative plates of an accumulator 
is considerably greater than that of the positive plates, 
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and from time to time it will happen that a renewal of 
the positive groups will be necessary. 

The following instructions in such cases should be 
taken note of. The accumulators supplied with the new 
sections should be joined in circuit when the battery is 
discharged, this will enable them to get the benefit of 
the charging period immediately after the new plates have 
been added. They must not be put into use during 
discharge. When put on charge, the charge should be 
continued until all the plates both positive and negative 
are gassing freely, and they must not be considered ready 
for service until the voltage is at maximum say, 2°5 or 2°6 
per cell, all groups gassing freely and the maximum 
specific gravity reached some two hours before the 
charge is discontinued. 


Leaky CoNnTAINERS 


More often than otherwise a leaky container is caused 
by the knocking of the accumulators when lifting the 
cell in and out of the locker. Lead at all times is easily 
damaged and the knocking of an accumulator sets up 
porosity of the lining of the container very quickly. 
Should an accumulator show signs of leakage it must 
immediately be cut out of circuit and the plates and acid 
removed from the container. The container should then 
be examined, . The leak can be detected in the following 
manner. Remove the lead lining from the wood case, 
fill the lead lining with water. The point where the 
leakage takes place will be easily detected. This part 
should then be tapped lightly with a small piece of wood. 
The light tapping of the piece of wood will be enough 
to fill in the small hole causing the leakage. 
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If, on the other hand, it is found impossible to repair 
the leakage, the cell should be left out of circuit, the 
plates being placed in a wooden bucket or porcelain vessel 
filled up with pure water. 


GENERAL REGULATIONS For Sure Type CELLS 


Keep a book to be used as a special record for 
accumulator batteries. The book should be ruled up 
under different headings, such as date, voltage, on load, 
open circuit, on charge, specific gravity, and general 
remarks, 

Each morning take readings of voltage under the 
above headings. Where the cells are- fitted conveniently 
take readings of the specific gravity and record all such 
readings in the special log. During the charging periods 
take readings of the voltage and specific gravity each 
hour. Once each week clean all the wing nuts and 
connections, giving the cells a short charge,and add water 
where necessary. Never add acid unless the electrolyte 
has actually been spilt from the cell. When the battery 
is in use see that all switches are open, and make frequent 
examinations of any tumbler switches that may be used, 
as these work very loosely after a short period of service, 
and are likely to put the battery on discharge without 
the operator’s knowledge. When inspectors visit the 


steamer the log book should be produced, and frequently 


this will enable a poor cell to be detected. Use fuses 
of the specific gauge and no other. See that all cells 
are securely battened and never attempt to take the 
cells out of the locker when the vessel is at sea. 

During the charging periods open the doors of the 
locker and the operating-room, so as to allow the gas 
given off to be dispersed by plenty of fresh air. 


CHAPTER VI 
THE MARCONI PORTABLE WAVEMETER 


The Marconi Wavemeter contains an oscillation 


Fic. 51.—Marconi Portable Wavemeter. 


circuit and a detector circuit with telephones all enclosed 
in a box, measuring 9} ins. X 44 ins. x 6 ins. 
119 


120 


THE MAINTENANCE OF 


The oscillation circuit consists of a fixed inductance 
and a continuously variable condenser forming a closed 
circuit with very small damping. The detector circuit 
is connected across the condenser in the oscillation 
circuit, and consists of a crystal of carborundum in series 
with a telephone. 

The wave length of the oscillations taking place in 
any circuit is measured by holding the wavemeter in 
the vicinity of the circuit and adjusting it to resonance 
by varying its capacity until the loudest signals are heard 
in the telephone. The wave length may then be read 
off the position of the condenser and the calibration 
curve or table supplied with each instrument. 


Fic. 52-—Marconi Portable Wavemeter Connections. 
INSTRUCTIONS FOR USING THE WAVEMETER 


1. Open the box and fix the lid at right angles by 
means of the quadrant. 

2. Unless a carborundum crystal is already in 
position take one from the small compartment and place 
it in the spring clip. 

3. Place the telephones on the head and connect 
them to the terminal pillars. 
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4. Holding the wavemeter horizontally in one 
hand, and adjusting the condenser with the other hand, 
approach the circuit under test until signals are heard 
in the telephones (4 or 5 feet is generally about the best 
distance). 

5. Standing in this position increase the signals 
a little by varying the condenser and then diminish them 
a little by turning the whole body, and repeat these 
operations until a position is found where a very small 
change of the condenser cuts off the signals and the 
reading of the condenser which gives the loudest signals 
can be accurately determined. 

6. The wave length corresponding to this reading 
of the condenser is given in the curve or table mounted 
inside the lid. 
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Aluminium ring of discharger, 
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Ammeter, 3, 15 
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Arrangement of drawers, 1 

Arrester, earth, 5, 6, 48 


Asbestos rings of Bradfield 
insulator, 101 

Asynchronous discharger (14- 
kw.), 43 
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BALANCED crystal receivers, 72 
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Blades, switch, 3 

Board, guard lamp, 3 
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Coil contacts, 9 ; 
Coil, induction (10-in.), 38 
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ous 14-kw.), 5, 42, 43 


INDEX 


Discharger, rotary (synchronous 
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Fan of magnetic detector, 68 
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Faults in aerial, 96 
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Grease and oil on tuner, 63 
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Hien frequency primary induc- 
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Inpucrance, aerial tuning, 5 

Inductance, low-frequency iron 
core, 4, 40 

Inductance, sliding, 5 

Induction coil, 38 

Induction noises in telephones, 
61 

Inspection book, 9 

Installation, taking over, 3 

Instruments, dusting, 2 

Insulator, Bradfield, 5, 6, 9, 101 
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101 

Insulator, porcelain rod, 101 

Insulator, Turnbull, 99 

Insulators, aerial, 6, 99 

lolanda switchboard, 15 

Jolanda transformer, 35 

Iron band of magnetic detector, 
66, 67 

Iron core inductance, low fre- 
quency, 4, 40 

Iron shackle, 5 


JAMMING, elimination of, 60 
Jigger, 5, 46 


IXny contacts, 9, 31 

Key, magnetic, 4, 33 

Key, manipulating, 4, 31 
Keys, cabin and cupboard, 9 


Lamp, pilot, 15 

Lamp, soldering, 7 

Lamps, guard board, 3, 27 

Lamps, switchboard, 9, 12 

Leading-in insulator (porcelain), 
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Leads, 5 

Leaky accumulator containers, 
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Leaky roof, 3 

Leaving cabin, 11 

Lime in discharger, 42 

Low-frequency iron core induc- 
tance, 4, 40 

Low-frequency resonance, 40 
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Lying up, preparing an installa- 
tion for, 8 


MAGenetic detector, 65 

Magnetic key, 4, 33 

Magnets of magnetic detector, 65 

Main switch, 3, 6, 10 

Mains, 3, 10 

Manipulating key, 4, 6, 31 

Marine type switchboard, with 
panel, 11 

Marine type switchboard No. 2, 
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Measurements of wave lengths, 
62 - 

Metal polish, 63 

Mica in earth arrester gap, 48 

Mica of commutator, 21 

Micrometer gap, 59 

Moisture in transformer oil, 36 

Motor generator, 29 

Multiple tuner, 59 


Necessity for tidiness, 1 
Non-corrosive vaseline, 9 
No volt release, 18, 19 


Om in condenser, 41 
Oil in transformer, 36 
Over-load release, 20 
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Parts, spare, storage of, 2 

Pencils, 2 
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Phase adjustment of discharger, 
45 
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Placing accumulators out of 
service, 115 

Plain aerial, 39 

Plain tuner, 65 

Platinum key contacts, 31 

Play of magnetic key contacts 
34 
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Porcelain rod insulators, 101 

Portholes to be kept closed, 64 
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Potentiometer, valve, 70, 71 

Preparing an installation for 
lying up, 8 

Primary inductance, high fre- 
quency, 46 

Primary, replacement of, in 
magnetic detector, 66 

Principle of balanced crystal 
working, 72 

Procés-verbal, 10 

Protection of receivers, 9 


Ratine of accumulators, 108 

Receiver, valve, 68 

Receiver, No. 16..75 

Receiver, No. 18 (combined 
crystal and magnetic), 78 

Receiver, No. 203, 79 

Receiver, No. 26..82 

Receiver, No. 31..84 

Receivers, protection of, 9 

Records of accumulators, 118 

Release, no volt, 18, 19 

Release, overload, 20 

Removing armature, 27 

Renewing accumulator plates, 
116 

Repairing condenser, 41 

Replacement of primary and 
secondary in magnetic detec- 
tor, 66 . 

Replacement of spring in mag- 
netic detector, 68 

Resonance, low frequency, 40 

Rings, slip, 3 __ 

Rocker, brush, 24 

Roof, cabin, examination of, 
2, 6 

Roof, leaky cabin, 3 

Rotary discharger, 1}-kw. (asyn- 
chronous), 43 

Rotary discharger, 14-kw. (syn- 
chronous), 44 

Rotary discharger, }-kw. (syn- 
chronous), 45 


Rotary discharger, }-kw. (syn- 
chronous), 46 
SECONDARY, replacement of, in 


magnetic detector, 66 
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Shackle, iron, 5 

Ship’s dynamo, voltage of, 10 

Short-circuiting device,  tele- 
phone, 4, 6, 32 

Short-wave condenser, 42 

Side lever of manipulating key, 
33 

Sliding inductance, 5 

Sliding inductance in primary 
oscillating circuit, 46 

Slip rings, 3, 22 

Soldering, 7 

Soldering bolt, 8 

Soldering lamp, 7 

Soldering paste, 8 

Soldering primary and secondary 
wires in magnetic detector, 
67 

Spare parts most needed, 2 

Spare parts, storage of, 2 

Sparking at key contacts, 31 

Sparking of brushes, 26 

Spreaders, 6 

Spring of magnetic detector, 
replacing, 68 

Spring of starter, 18 

“Standbi,” 61, 70, 71, 80 

Starter, 6, 9 

Starter and field 
combined, 19 

Station chart, 5 

Stationary electrodes, 5 

Sticking of key contacts, 33 

Storage of forms, 1 

Storage of spare parts, 2 

Storage of tools, 2 

Strop insulators, 30 

Switch blades, 3 

Switch contacts, 3, 11 

Switch, main, 3, 10 

Switch, tumbler, 11 

Switchboard, A.C., 3, 22 

Switchboard, Iolanda, 15 

Switchboard, marine type, with 
panel, 11 

Switchboard, marine type, No. 2, 
14 

Switchboard, 4$-kw., 17 

Switchboard, 5-kw., 17 

Synchronous dise (14-kw.), 44 


regulator 
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TAKING over installation, 3 

Tank transformers, 37 

Teeth of aluminium discharger 
ring, 5 

Telephone condenser, 92 

Telephone short-circuiting de- 
vice, 4, 6, 32 

Telephone transformers, 90 

Telephones, 9, 89 

Tension of iron band of magnetic 
detector, 66 

Testing fuses, 15 

Testing transformer secondaries, 
35 

Testing tuning lamps, 48 

Tidiness, necessity for, 1 

Toolbox, 2 

Tools, storage of, 2 

Tracing fault in condenser, 41 

Tracing faults, 6 

Transformer, 4-kw., 38 

Transformer, 4 kw., 37 

Transformer, 14-kw., 4, 35 

Transformer, 5-kw., 38 

Transformer oil, 35 

Tubular condensers, 42 

Tumbler switch, 11 


“Tune ” adjustment, 61, 70, 71, 
80 

Tuner, multiple, 59 

Tuner, plain, 65 

Tuners, 6 

Tuning diagram, 5 

Tuning lamp and choke, 47 

Tuning of receiver, 60 

Turnbull insulator, 99 

Two-electrode valve receivers, 68 


VALVE accumulators, 6, 70, 72 

Valve potentiometer, 70 

Valve Receivers, 6 

Valve receiver (Fleming), 68 

Vaseline, non-corrosive, 9, 17, 21, 
22 

“ Victoria ”’ type dynamo, 44 

Voltage of ship’s dynamo, 10 

Voltmeter, 3, 11, 15 


WATER in transformer oil, 36 

Water on tuner, 64 

“Warship ” type jigger, 47 

Wavelength, measurement of, 62 

Wavemeter, Marconi portable, 
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